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(57) Abstract: 

FIELD: pharmacology. SUBSTANCE: method 
is carried out by alkylation of suitable 



imidazo derivative with suitable alkylating 
agent. EFFECT: improves efficiency of the 
method. 4 cl, 1 tbl 
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H3o6peTeHMe othocmtch k MMHfla30- 
aHHe/inpoBaHHOMy M30- m reTepoi^nicnaM, 
cnoco6y mx nojiyneHMfl m k cpe/jcTBaM Ha mx 

OCHOB© 

H3 EP-A 399 731, EP-A 399 732, EP-A 400 
835 h EP-A 434 038 U3BecTHbi HMHAa30- 
aHHejiupoBaHHbie, apoMarnHecKne coeAHHeHna 
TaKne KaK amaroHMCTbi peu,eriTopOB 
aHrnoTeH3HHa II. OflHaKO hm b oahom M3 stmx 
ny6nnKai^nCi He ormcaHbi coeflUHeHUfl, KOTopwe 
OAHOBpeiueHHo MMeK)T i4MKnnHecKvi 3aMemeHHoe 
cf)eHMJibHoe KOJibup, b KaMecTBe 3aMecTMTejia y 
a30Ta MMHAa3oribHoro KOJibi^a m reTepoL^nicn, 

aHH&TlHpOBaHHblM C HMHfla30nbHblM KOJlbLJOM, 

tomho TaK we Mano M3BecTHbi cx>eflHHeHHfl, 
Hecymue aHHennpoBaHHwe c MMHAa3onoM 
roMoapoMaTunecKne ymeBOAopoAbi m 
OAHOBpeMeHHO 6nc{)eHMJibHyjo rpynny Ha aTOMe 
a30Ta nMHAa30/ia; raK we HensBecTHbi HMKaKne 
coeAHHeHM^, KOTopwe Ha 6ncJ)eHM/ibHOM rpynne 

HecyT OCTaTOK CyJlb(})OHMJlMOMeBMHbl mjim 

cynbc{)OHnriypeTaHOBb)M ocraTOK. 

B HacTonmee BpeMR HafiAeHbi npow3BOAHbie 
HMHAa3ona, KOTopbie HeowMAaHHbiM o6pa30M 

flBJlflK)TCfl BblCOK03C{)4)eKTHBHblMH 

aHTaroHMCTaMU peijenTopoB aHrnoreHSHHa-ll, 

K3K MH BUBO, T3K M TaiOKe HH BMTpO. 

H3o6peTeHne KacaeTca coeAHHeHMM 
cf)opMy/ibi 

RC2> 
^ ^//r<3) 

I /A 



R< 



" 1 



1 



I 

L 



R<5> RC4) 



12) 



R<13> 

cMMBonbi nMefOT cneAyK>mee 3HaHeHne: 
X 03HaMaeT MOHOi^MKnuHecKUM ocraTOK c 3, 4 
mjim 5 aTOMaMn b KOTibLi.e mjim 6Mu 1 MKTiMMecKMM' 

OCTaTOK C 8-10 aTOMaMM B KOJlbUe, KOTOpblM 

nacTUHHo mjim nonHocTbJO mokbt 6biTb 

rHApupOBaH M B KOTODOM OAHa MJIM HeCKOJlbKO 

CH- mjim CH2-rpynn MoryT 6biTb 3aMem,eHbi N, 
NH mjim O; 
R(1) 

1. (Ci-C-ioJ-anKnn, 

2. (Cs-C^^ariKeHMn, 

3. (Ca-C^J-ariKMHun, 

4. OR (6) 

5. (C3-C8)-i4HKnoajiKnn, 

6. (C4-Cio)^nKnoanKnnanKMn, 

7 (Cs-Cio^UMKnoanKMnanKeHM/i, 
8: (Cs-C^J^MKnoanKunanKMHun, 

9. (CH 2 / m -B-(CH 2 ) n -R(7) 

10. 6eH3nn, 

1 1 . OCTaTOK, onpeAermeMbitf noA HoiwepaMM 
1. 2. 3 mjim 9, KOTopbie MOH03aMemeH c 
nowioLUbK) C0 2 R(6) 

12. OcTaTOK, onpeAenfleMbifi noA HOMepoM 
1. 2. 3, mjim 9, rAe ot 1 BrinoTb ao Bcex 
H-aTOMOB 3aiviemeHbi 0TOpOM, M/1M 

13. OcTaTOK, onpeAenneMbifi noA HOMepoM 
10, KOTopbiM y cpenvina saMeujeH 1 mjim 2 

OAHHaKOBblMM MJIM p33JlMHHblMM OCTaTKaMM M3 

p«Aa BKJiJOMaKDLi^ero ranoreH, (C 1 -C4)-ariKOKCMn 
m HUTpo; R{2), R(3), R(4) m R(5) OAMHaKOBbie 

MJIM pa3J!MHHbie M 03HaM3K)T: 
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1. boaopoa, ranoreH, mapokcmji, L^naHo, 
cy/ibcf)©, cfcopMMji, 6eH30MJi, (C-i-CsJ-auMJi, 
(C 1 -C 8 )-aL4nnoKCM, MepKariTO, Kap6oKCnn, 
(C 1 -C 4 )-ajiKOKcnKap6oHHJi; 

2. nnHe^HbiM win pa3BeTBiieHHbiCi, b criynae 
Heo6xoAnwocTui 3aMeu^eHHbiC4, coAepxaim^n 
BnnoTb ao 6 C-aTOMOB axiKMJibHbiM, 
ajiKeHMfibHbiCi, aiiKOKcnribHbivi nnn annnriTMo- 
ocTaTOK; 

3. apnribHbi^, apnnariKnnbHbiM hjim 
apnjia/iKeHMribHbi^ OCTaTOK, b kotopom 
anKwibHbM nnn ajiKeHnribHbiM 3aMecTMTe/ib, 
HepasBeTBneHHbiM nnn pasBeTBneHHbiM, nMeeT 
BnnoTb ao 6 C-aTOMOB, a apmbHbiii 
3aMecTHTenb 03HanaeT MOHOi^nKnuMecKM^ 

OCTaTOK C 5 HJ1M 6 aTOMaMM B KOJlblje MJIM 

KOHAeHcnpoBaHHbie Koribi^a c 8 ao 14 aTOMaMM 
b KoribLje, b KOTopwx coAepwaTCfl oamh mjim 
HecKoribKO reTepoaTOMOB, KaK 0, N mjim S, m 
KOTopwe MoryT 6biTb b cnynae Heo6xoAMMOCTM 
3aMemeHbi, 

^R<8> 



OCTaTOK -CO^N 



M/1M 



9> 



<10) 



-N 



< • 

R<11) 

R(6) 

1 . BOAOpOA, 

2. (Ci-CgVajiKM/i, 

3. (C3-C 8 -L^MKnoa/iKMn, 

4. 4)eHM/i, 

5. 6eH3MJl MJIM 

6. onpeflenfleMbjR b n.2 OCTaTOK, b kotopom 
ot 1 BnnoTb ao Bcex H-aTOMOB 3aMeiAeHbi 

CjDTOpOM; 

1(7) 

1 . BOAOpOA, 

2. (C-j-CsJ-ariKMri, 

3. (C3-C( 8 )-L\MKnoanKMn, 

4. {C2-C 4 )-ajiKeHnn mjim 

5. (C2-C4)-aJlKMHMJi; 

R(8) M R(9) MJIM R(10) M R(11) MJIM 

OAHHaKOBbie wnn pa3Hbie, m 03HaHaioT: 

1 . BOAOpOA, 

2. (Ci-C6)-a/1KMJl MJIM (Ci-C6)-aJlKeHMJl, 

He3aMeLi^eHHbi^ mjim 3aMeL4eHHb!^ ranoreHOM, 

TMApOKCMJlOM MJIM (Ci-C6)-aJlKOKCMJ10M; 

3. apMJi mjim (C r C6)-ajiKMJiapMJi, rAe 

aJIKMJIbHbIM OCTaTOK- MOHOL\MKJIMHeCKMM C 5 MJIM 

6 aTOMaMM b KOJibue mjim 6mumkjimh6CKMM c 8-10 
aTOMaMM b KOJibue, b cnyMae Heo6xoA^MocTM 
coAepxMT oahh mjim HecKOjibKO reTepoaTOMOB, 
KaK O, N m S, m 3aMei^eH 1-mm mjim 2-mji 

OAMHaKOBbIMM MJIM p33Hb!MM OCTaTKaMM M3 p*f\a\ 

raJioreH, tmapokcm, tmapokcmji, HMTpo, 
(C i-C6)-anKMJi, (CrC 6 )-anKeHMJi, 
(C 1 -C 4 )-ajiKaHOMji, (C r C 4 )-ajiKaHOMJiOKCM m 
CO 2 /R (6); 

MJIM 

R(8) m R(9) mjim R(10) M R(11) BMecTe c 
HecyiiiMM mx N-aTOMOM o6pa3y»OT 2- ao 
8-HJieHHoe KOJibL^o, KOTopoe HacbiineHo mjim 
HeHacbiu^eHHo, MO>KeT coAep>KaTb ApyroM 
reTepoaTOM, Bbi6MpaeMbiM M3 rpynnbi: N, O m S, 
m He3aMetAeHHbiM mjim 3aMemeHHbiM rajioreHOM, 

TMApOKCMJlOM, (Ci-C 4 )-aJ1KMJIOM, 

(C r C 4 )aJlKeHMJ10M, (C r C 4 )-aJlKMJ10KCM M 

CO 2 R(6), 

MJIM 

R(10) m R(1 1), mjim oAMHaKOBbie mjim pa3Hbie, 

03HaHaiOT aUMJIbHblM OCTaTOK, COAep>KaLUMM ao 6 
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C-aTOMOB, nnn (CvCeVaniwnbHbifi utih 
(C 6 -C 12 )-apnnbHbifi ocTaTOK, KOTopwe wioryT 
6biTb b cnynae Heo6xoAHMOc™ 3aMemeHbi 
ranoreHOM vim (C r C 6 )-anKMnbHbiMn ocTaTKaMn; 
L (C r C 3 ) anKBHRmn; 

R(12)- m R(13)-OAWHaKOBbie vwu pa3nnMHbie, 
m o3HanaioT: 

1 . BOAOpOA, 

2. ranoreH, 

3. HHTpO, 

4. (CrC4)-anKMJi hjih 

5. (C r C2 a/iKOKCun; 
q 0 nnn 1; 

A 03HaHaeT m/im: 

1. ocTaTOK reTepounKna c 5-10 aToiwaMM b 
Konbi^e; KOTopbifi Mower 6biTb 

BnnoTb flo 9 aroMOB Konbija HB/ifliOTCfl 
C-aTOMaMn; KOTopbifi 3aiuemeH nnn 3aMeii^eH 
BnnoTb ao 6 npenMyu^ecTBeHHO ao 3-x, 

OAHHaKOBblMH M/1M pa3/IHHHblMM OCTaTfOMH 

R(14)mR(15), 

MJ1M 

2. 6M4)eHMJlbHblV1 0CT3T0K, KOTOpblH He 

saMeujeH nnn 3aMemeH BnnoTb ao 4-x, 
npenMymecTBeHHO ao 2-x, OAHHaKOBbiMH nnn 
paaHbiMn odaTKaMM R(14) n R(15), npMMeM "A" 
OAHaKO o6fl3aTenbHO 3aMemeH, no MeHbiuetf 
Mepe, oahum ocTaTKOM, onpeAenneMOM Ann 
R(15) B n.n. 18. 19. 28. 40 mjim 42, a q 
Hy/iK), R(14)-1. ranoreH, 

2. OKCO, 

3. HWTp030, 

4. HHTpO, 

5. aMMHO, 

6. uwaHO, 

7. ruApoKCun, 

8. (CrCeJ-anKnn, 

9. (Ci-C^-anxaHoun, 

10. (C 1 -C4)-ajiKaKHOnnoKCkin, 

11. C0^R(6), 

12. MeTaHcyrib^oHM/iaMMHO, 

13. Tpn4)TOpMeTaHCy/lb4)OHHJiaMMHO, 

14. -CO-NH-OR (16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR(18), 

17. (C 1 -C 4 )-reTepoapnn-(CH2) q - l 
npeMMymecTBeHHO 1-TeTpa3onnn, 

18. (C7-C 13 )-aponn, 




,<} HJ1M 



21. (C 6 C 12 )-apnn; 
R15 03HaMaeT: 

1 . BOAopoA, 

2. (C r C 6 )-anKwn, 

3. (C3-C8)-i4MKnoajiKHJi 

4. (C6-Ci2)-apnji, 

5. (C7-C 13 )-apomi, 

6. (C r C4)-aJlKOKCM, 

7. (C r C4)-ariKaHOMJioKCM 1 

8. (CrCgJ-reiepoapHJi, 

9. C0 2 R (6)- 

10. ranoreH, 

11. miaHO, 

12. HHTpO, 

13. NR(17)R(18), 
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14. ruApoKCun, 

1 5. -CO-NH-CHR (19) -C0 2 R (6), 

16. cynwfco, 

17. -SO3R (6), 

18. -SO2-NR (18)-CO-NR (17) R (16), 
-SO 2 0-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(17))2 mjim -SO2-NR (18) -CS -R (17) R (16) 

19. -NR (18) -CO-NR (17) -SO2-CH2-R (18), 

20. -C(CF 3 ) 2 OH, 

21. C$)OC0OHOOKCM, 

22. -PO3H2, 

23. -NH-PO(OH)2, 

24. -S(0)lR(17), 

25. -CO-R (20), 

26. -CO-NRCJL7>RC16>, 

O 
II 



27. -<CH C> - N 
2 o 




28. S<> 2 -NH-SO 

R<20> 



29. -NH-CO 



CO H, 
2 



31 . 5-TeTpa3onnn-NH-CO-, 

32. -CO-NH-NH-S0 2 CF 3 , 



33. -co 



34. 



35. 



36. 



<18> 



•R<18> 




o 

© 
o 

C 1 



RCZl) 



37. -T- RC225 



38. 




R<23> 



(24> 



39. -CO-NH-SO2-R (6), 

40. -SO2-NH-CO-R (17), 

41. onpeAermeMbifi b n.4 oct3tok, 
3aMeiAeHHbiti 1-m unu 2-mh OAHHaKOBbiMH nnn 
pa3HbiMM, odaTKaMM M3 pHAa: ranoreH, LjwaHO, 
HMTpo, R (17) R (18) u ruApoKCMn; 



IO 
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o 
o 
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R (14) 03HaMaeT 
(17) - OAMHaKOBbie 



npenMyu^ecTBeHHO 



42. R BMecTe c 
-CO-NH-SO2-; R (16), R 

UJ1M pa3flMMHbie 

1 . boaopoa, 

2. (C r C 6 )-ajiKnn, 

3. (C 3 )-C8)-Ljw<noanKwji, 

4. (Ce^C^^apun, 
cpeHnxi, 

5. (C6-Cio)-apnn-(CrC4)-a^Knn, 

6. (Ci-C9)-reTepoapnn, KOTopbii* nacTHHHO 

MJ1M nOJlHOCTbK) MO)K&T 6blTb rUflpMpOBaH, 

npenMymecTBeHHO 2-nnpnMMAHHwi, 
1-nunepnAUHwn nnn xuHyKJiHAMHun; 

7. (C3-C6)-anKeHOMJi; 

8. onpeAe/iaeMbiM noA HOMepaMM b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. hjim 20, ocTaTOK, 
aaMei^eHHb^ 1-m nnn 2-mh OAMHaKOBbiMM hjih 
paannHHbiwn ocTaTKawn U3 p^aa: ruApoKcun, 

MeTOKCM, HHTpO, L^HaHO, • CO2R (6), 

Tpn^TopMeTun, -NR (25) R (26) 



4. c£eHW/v(CH 2 ) q -, 

5. OR (19) 

6. P (25) P (26) uriM 



<CH ) 

2 q, 



> 




9. (Ci-C 9 -reTepoapnn- (Cj-C 3 )-ajiKUJi, 
npuneM reTepoapwibHaa nacTb MacTMHHO mjih 
nonHOCTbK) MC»KeT 6biTb ruApupoBaHa, 

10. onpeAenaeMbiw noA HOMepoM 2 ocTaTOK, 

B KOTOpOM OT 1 Bn/lOTb AO BCeX H-aTOMOB MoryT 

6biTb 3aMeiAeHbi (JrropOM, 

1 1 . (C2-C6>ajiKeHH^, 

12. (C 3 -C 8 )^MKnoajiKeHnn, 

13. (C3-C 8 )-L^MKnoaJiKeHnn-(C r C3)-ajiKmi, 

1 4 . (C 3 -C 8 )-l\m KnoanKnn>(C -| -C^-ajiKi/m , 

15. (Ce-CioJ-apvin^Cs-CeJ-anKeHMJi, 

1 6. (Ci-Cg)-reTapnn-(C3-C6)-anKeHnn, 

17. (C3.-C6)-a^KMHnn, 

18. (C 6 -C 10 )-apnn(C3-C 6 )-anKMHMJi, 

1 9. (C r C9)-reTepoapn^-(C 3 -C 6 )-ariKMHMn, 

20. OcTaTOK cfciopMy/ibi j*<ib) 



,OR<16>, 



npuneM R (16) He MOweT niweTb 3HaneHne, 
yKa3aHHoe b n.20. 

CTepeoi^eHTpbi MoryT 6biTb KaK b R-, Tan m b 
S-KOHc})MrypaL4HMM 

21. R (16) R (17) BMecTe c Hecyu^MM nx 
N-aTOMOM o6pa3yioT reiepoapun, KOTopbifi 
TaiOKe HacTMMHO nnn nonHOCTbK) mo>k9t 6biTb 
ruApupoBaH. 

R(18) 

1 . Boaopoa, 

2. (CrCeJ-ariKMn, 

3. (C3-Ca)-i^MKnoanKnn, 

4. (C6-C 1 2)-apnn-(Ci-C6)-a^Knn > 
npenMymGCTBGHHO 6eH3nn, 

5. cpeum win 

6. (C-i-Cg^reTepoapun; 
R(19) 

1 . boaopoa, 

2. (CrCeJ-anKMji, 

3. (Cs-CsJ-m^KnoariKMri, 

4. (penv\n nnn 

5. 6eH3nn; 
R(20) 

1 . boaopoa; 

2. (C r C 6 ) anKnn, 

3. (C3-Ce)-L^MKiioajiKnn 
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7. 



CCH > 
2 q 



> 



R (21) osHanaeT L^aHO, Hmpo nnn C0 2 R 
(18); 

R (22) 03HaMaeT C0 2 R (6) una CH 2 C0 2 R (6); 

R (23) 03Ha^aeT boaopoa, ranoreH, (C r C 4 ) 
ajiKnn uriM (Ci-C4)-anKOKCnn; 

R (24) 03HaMaeT boaopoa, (C r C4) amun 
win cf)eHnn; 

R (25) u R (26) OAMHaKOBbie nnn pa3Hbie n 
03HanaKDT: 

1 . boaopoa, 

2. (Ci-C4)-anKnn, 

3. (pemn, 

4. 6eH3nn win 

5. a MeTnn6eH3nn; 

I 03HanaeT NR (23), O nriM CH 2 ; 
B 03HaMaeT O, NR (18) v\m S; 
T 03HaHaeT: 

1 . npocryio cs«3b, 

2. -CO- 

3. -CH 2 - 

4. -O-, 

5. -S-, 

6. -NR (28)-, 

7. -CO-NR (28)-, 

8. -NR (28) -CO-, 

9. -O-CH2-, 

10. -CH2-O-, 

1 1 . -S-CH 2 -, 

12. -CH 2 -S-, 

13. -NH-CR (27)R(29)-, 

14. -NR(28) -S02-, 

15. -SO2-NR (28)-, 

16. -CR (27)R(29) -NH-, 

17. -CH=CH-, 

18. -CF=CF-, 

19. -CH=CF, 

20. -CF=CH-, 

21. -CH 2 -CH 2 -, 

22. -CF 2 -CF 2 , 

23. -CH(OR) (6)-, 

24. -CH(OCOR) (19))-, 

25. -C- , MJ1M 

II 

NR<30> 

26. ^c- 

R<31>0 OR<32> 

R (27) m R (29) OAMHaKOBbie mdm pa3Hbie n 
03HanaioT: 

boaopoa, (Ci-C5)-anKnn, <£eHnn, an/iwn v\m 
6eH3nn; 

R (28) 03HanaeT: boaopoa, (C-i-Ce^anKKn, 
6eH3vui nnn annun; 

R (30) 03HasaeT: 1. R (27) R (28), 

2. ypenAO, 

3. TMoypenAO, 

4. TOJiyon-4-cynbc{)OHMn mjih 

5. 6eH3oncy/ib4)OHMnaMHHo; 

R (31) m R (32) OAHHaKOBbie v\m pa3Hbie m 
osHanaioT (C 1 -C4)-anKnn, 
nnn BMecre (CH 2 ) q ; 
Q 03H3MaeT: CH2, NH, O mhm S; 
n 03HanaeT: t^enoe hmcjio ot 1 ao 5; 
m 03HanaeT: t^enoe nucno ot 0 ao 3; 
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o 03HaMaeT: ijenoe hmcjio ot 1 flo 10; 

r 03HanaeT Hyrib, 1 mjim 2; 

a TaioKe mx cfM3nonorvmecKvi coBMecTHMbix 

coriePi. 

AnKnn, a/iKeHun m ariKMHMn MoryT 6biTb 

JlMHeWHblMM MUM pa3B6TBfieHHblMM. 

CooTBeTCTByioi^ee othocmtca m k npon3BOflHbiM 
ot hmx ocraTKaM, K3K a/iKaHown m/im anKOKCWi. 

noA qnKnoa/iKM/iOM noHMMawT TSKace 
saMeii^eHHbie ariKMnoM Konbija. (C 6 -C 12 )-ApMJi 
3to, HanpuMep, c^eHun, hsc^tmji, mjim 6M<$eHMn, 
npeMMyu^ecTBeHHO cpeuwn. CooTBeTCTByrcmee 
MivieeT 3HaMeHMe Ana npoM3BOAMMbix ot hmx 
ocTaTKOB, KaK apon/1 win apariKun. 

noA (C r C 9 ) reTepoapmioM noHwviaioT, b 

OCOOeHHOCTM, OCT3TKM, KOTOpbie npOH3BOAHTCH 
OT Cf)eHMJia MJ1M HaC^TVUia, B KOTOpblX OAHa MJ1M 

HecKoribKO CH-rpynn 3aMeHeHbi N n/nnn b 
KOTOpbix no MeHbiueft Mepe ABe coceAHue 
CH-rpynnw (npn 06p33OB3HMM naTMMneHHoro 
apOMaTMMecKoro Koribua) 3aMeHeHbi S, NH mjim 
O. flanee TaioKe oamh mtim 06a aTOMa 
KOHABHcai^noHHoro ynacTKa 6n4HKJiMMecKMx 

0CT3TK0B (KaK B MHAOJ1M3HHHne) MO>KeT 6blTb 
N-aTOMOM. 

3to HanpuMep, ct)ypaHMn, TueHM/i, 
nupponwn, MMMAa3onnn, nnpa3oriMJi r 
Tpna3onnn, TeTpa3onun, OKca3onnji t 
M30Kca3onnn, ™a3onnn, M30Tna30Jinn, nupMAwn, 
nnpa3MHnn, nupuMMAHHun, nupaAnasnHun, 
mhaojimji, MHAasojinn, xmhojimh, Mxo3MHonnn, 
c^TanasMHun, xnHOKcannHun, XMHasonnHun, 

LAUHHOJlMHMn. 

rioA aHennnpoBaHHbiM reTepooMi^MK/iOM AH, 

OT KOTOporO flpOM3BGA©H 0CT3T0K A, nOHMMSlOT, 
B H3CTH0CTM, 6MU,MKnMHeCKyK) CUCTeMy c 8-10 
3TOM3MM B KOJlbL^e, M3 KOTOpblX Bn/lOTb AO 9 

aTOMOB KO/ibua 3TO C-aTOMbi, npMMewi ABa 
pacnorio>KeHHbix p«aom Apyr c ApyroM aTOMa 
npeACTaBji«K>T co6om o6u^ne cocTaBHbie nac™ 
o6onx Koneu,. Oaho mxim 06a stmx Koribi^a 
c{)opManbHO npOM3BOAflTC« ot 6eH3on3, b 
kotopom OAHa uriM HecKoribKO CH-rpynn 
saMeHeHbi Ha N, 0 + n S* m/mjim b kotopom ABe 
coceAHMe CH-rpynnw [npn o6pa30BaHMn 
nflTunneHHoro apoMaTMHecKoro Konbi^a] 
3aMeHeHbi Ha S, NH wnvi O. 

"A" 3to, HanpMMep, ocTaTOK 6eH30TMOcj3eHa, 
6eH3o<J)ypaHa, MHAona, msomhaojis, MHAasona, 
6eH3MMMAa3ona, XMHonnHa, M30XMHonnHa, 
<£Ta/ia3MHa, XMHOKcariMHa, XMHa3onMHa, 
L^MHHonnHa, 6eH3Tna3ona, 
6eH3TMa30ji-1,1-AMOKCMAa, KywapMHa, xpoiviaHa, 
6eH30Kca3ona, 6eH3M30Tna3ona, 6eH30Ana3UHa 
6eH3TpMa3ona, 6eH3TpM33MHa, 6eH30Kca3MHa 
MMHAa3o-nnpMAMHa, MMMAasonnpuMMAHHa, 
MMHAa3onnpa3MHa, nMMAaso-nupviAasMHa, 
MMMAa3o-Tna3ona, nMpa3ononnpMAMHa, 
TueHonnpnAMHa m nMpponnnnpuMMAHHa. 
Ha3BaHHbiM reTepoSni^MKn AH mo>kgt 6biTb 
TaioKe nacTUHHo wnw nonHOCTbK) rviAPupoBaH. 
npenMyiuecTBeHHO oah3ko Konbi^o AH ocTaeTcn 
apoMaTMMecKMM, npuMewi 6eH3aHennMpoBaHHbiM 
reTepo6ni4MKn AH flBnaeTCJi oco6eHHo 
npeAnoHTMTenbHbiM. 

B cny^ae S-coAep>KaLi^Mx h/mjih nacTUMHo 
Hacwii^eHHbix ocTaTKOB 6ni4HKna, HanpuMep, 
TaKxe MOKeT 6biTb OKCo-aaMei^eH, KaK sto 

MMeeT MeCTO B OCTaTK9 6eH3-1 ^.S-TpMaSMHOHa'. 

CB«3biBaHne "A" ocyiMecTBnfleT ot 
M30i4MKnnMecKOM nnn reTepoi^MKnuMecKOM MacTM 
npn o HynK> Mepe3 anKaHAMMn-MOCTMK L, a npn q 
1 nepe3 OAMHapHyio CB93b, k rpynne 
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RC13> 

rioA M30- nnn reTepoLiMKJiOM XH2, ot 
KOTOporo npOM3BOAMTca MOHO- nnn 

6Ml4MKnMMeCKMM OCTaTOK X, nOHMMaKDT, 

Hanpuwep, ocTaTOK t^nKnoneHTaHa, 
L^K/ioreKcaHa, i^vncnorenTaHa, i^nKnoneHTeHa, 
UMK/ioreKceHa, unioiorenTeHa, 6eH3ona, 
Hac^TanMHa, c{)ypaHa, Tno0eHa, nnppona, 
n^pnAMHa, nnpnAa3HHa, nMpuMHAMHa, 
nMnepwAMHa, nnnepa3MHa, MopcfrorwHa, MHAona, 
MHAa3ona, oKcasona, n3oaKca3ona, xMHonnHa, 
naoxuHonnHa, OeHSTnoc^eHa, 6eH3oc{)ypaHa, 
6eH3Tna3ona, 6eH30Kca3ona, 
MMMAasonnpnAMHa, MMMAasonupMMHAMHa m 
4)ypannpMAHHa. FanoreH sto c{)Top, xnop, 6poM 

H MOA 

flOA 4)M3MOnorMHeCKH COBMeCTMMbIMM 
COnflMU COGAUHGHM^ C})OpMynbl 1 nOHMMaHDT KaK 

nx opraHMnecKMe, TaK m HeopraHMMecKMe cojim, 
KaK ohm onMcaHbi b Remington's Pharmaceuti 
cal Sciences, I. Auflage Seite 1418 (1985). 

Ha OCHOB3HMM C|)M3MMeCKOM M XMMMHeCKOPl 
CTa6MnbHOCTM M paCTBOpMMOCTM f\T\9\ KMCJIOTHblX 

rpynn npeAnoHTMTenbHbiMM ABnfliOTCfl cojim 
HaTpMfl, Karma, Kanbi^Mfl m aMMOHMftj Ana 
ocHOBHbix rpynn cojim c confiHOM KMcnoTOM, 

CepHOM KMC/IOTOM, Cf)OCCf)OpHOM KMCJIOTOM, 
Kap60HOBblMM KMCnOTaMM MT1M CynbC|DOHOBblMM 

KMcnoTaMM, T3KMMM KaK yKcycHafl, nMMOHHafl, 
6eH30MHaq, ManeMHOBaa, c{)yMapoBa«, BMHHaa, 
n-TonyoricynbcjDOHOBafl KMc/iOTbi. 

npeAnOHTMTenbHblMM COeAMHeHM^MM 

cfiopiviynbi II qsnaJOTCfl: 




R(13> 

b kotopom CMMBoribi MiwetOT cneAyiou^ee 
3HaneHne: 

L(1), L(2), L(3). m L(4): 

1. -CH2-. 

2. -CH= 

3. ocTaTOK, onpeAenaeMbiM noA HOMepoM 2, 
npMMeM 1 MnM 2 MeTMHOBbie rpynnbi 3aMeHbi 
a30TOM; npeAnoMTMTenbHO L(4) N, 

R(1) 

1. (Ci-C 10 )-3nKMn, 

2. (Cs-Cio^snKeHMn 

3. (C 3 -Cio)-3nKMHMn, 

4. (C3-Cs)-UMKnoanKMn, 

5. 6eH3Mn MnM 

6. 6eH3Mn, KOTopbiM saMeu^eH, ksk onMcaHo 
Bbinie; 

R (2) M R (3) 0AMH3K0Bbie MnM p33Hbie M 

o6o3HanaiOT: 

1 . BOAopoA, 

2. rMApoKCMn , 

3. ranoreH, 

4. nMHeMHbiM MnM pasBeTBneHHbiM 
(C rCeJ-anKMnbHbiii octstok, He3aMem,eHHbifi 

MJIM 3aMeil^eHHblM OAHMM MnM HeCKOflbKMMM 
OAM H3 KOBbl MM MJIM pa3HbJMM 3aMeCTMTeJ1flMM M3 
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p«Aa: ranoreH, rwApoKcun, (C r C 4 )-anKOKCnn, 
(C 1 -C 4 )-anKMjiTno l MepKanTo; 
5. -C0 2 R (6); 

T 03HaMaeT npocTyio CBfl3b, -0-, -CO-, 
NHCO- mjih -OCH 2 -, a ocTanbHbie ocTaTKH n 
3aMecri4TenM onpefleneHbi, K3K yKa3aHO Bbiiue. 

oco6eHH0 npeAnoMTHTe/ibHbiMM HBnaioTCfl 
coeAMHeHUfl <£opMyjibi II, b KOTopofi R (1) 
03HaMaeT (Ci-C7)-aniwn, (C3-C7)-anKeHnn win 
(C3-C7)-anKHHM/i; 

R (12) m R (13) oAMHaKOBbie mjim pasnwHHbie 
m 03HanaK)T 

boaopoa v\ (C r C 4 ) an win; 

R (14) 03Ha^aeT: 1. (C r C 4 ) ariKun, 

2. (C 1 -C 4 )-ariKOKCMn, 

3. I4M3HO, 

4. aMUHO, 

5. HUTpO, 

6. cjrrop, xnop wnn 6poM, 

7. (Ci-C 4 )-reTepoapnn CH2; 

8. (Ci-C 4 )-ani<aHonnoKcn, 

9. (Ci-C 4 )-anKaHonn, 

10. 6eH30MJl MflM 

11. TeTpa3onwn; 
R (15) 03HasaeT: 

I. (C r C 4 )-anKwn, 
2- (C 6 -C 12 >apMn, 

3. (C r C 3 )-anKaHOnnoKCnn, 

4. (CrC 4 )-ajiKOKCnn, 

5. (Ci-CgKeTepoapwi, npeuMymecTBeHHo 
5-TeTpa3onnn, 

6. i4naHO, 

7. HHTpO, 

8. ruApoKcn, 
9.SO3R (6), 
10. xnop, 6pOM, 

I I . CO2R (6), 

12. CO-NH-R(19), 

13. CO-R (20), 

14. SO2-NR (18) -CO-NR (1 7) R (16), 

15. S0 2 -NR (18)-CO-0-R (17) kinn S0 2 N 
(CO-OR) 17)) 2 

16. CO-CHR(19) -CH 2 H 

17. (C r C 4 ) amwn C0 2 H, 

18. H-CO-NH-SO r CH 2 -R(19), 
RC17> 
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-SO NH-S<> 



zo> 



21. -CO-N^CL>^Q 



22. 




M/1M 



23. R (14) c R (15) BMecTe -CO-NH-SC^; 
L -CH 2 -; 

R (18) boaopoa; 

R (25) \a R (26), He3aBncnMO APyr ot 
Apyra, 03HaMaK)T boaopoa Hnw (C-t-C^-anKnn, 
a TaiOKe hx cpwsHononmecKM coBMecTMMbie 
conn. 

H3o6peTeHne KacaeTCfl TaiOKe cnoco6a 
nonyMeHUfl coeAHHeHntf cfiopMynbi 1, KOTopbift 
omnMaeTCfl TeM, hto coeAHHeHnq cfcopMynbi III 
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R<5> R<4> 

B KOTOpofi R (1), 

R (2), R (3), R (4), R (5) u X MMetOT 
BbinieyKa3aHHbie 3HaHeHKfl, anKunnpyioT c 
10 noMOiiibto coeAMHeHUM 0opMyribi IV 

^(12),, 



U-L 




* (IV) 



R<13> 

B KOTopofi L, q, R (12), R (13) n A wweiOT 
BbiiueyKaaaHHbie 3HaHeHwa, a U 03HaMaeT 
jieTyMyw rpynny, npn Heo6xoAHMOCTU BpewieHHO 
BBeAeHHbie samwTHbie rpynnw CHOBa 
OTmennpjoT, a nonyneHHbie coeAMHeHMR 
0opMyribi 1 npu Heo6xoAMMOCTM nepeBOAflT b 
hx (J)M3nonornHecKM coBwiecTHMbie conn. 

npviroAHbiMn neryMHMH rpynnaMM U 
flBJiflMDTcn npeAnoHTHTenbHO HyKneocpymbie 
rpynnu (cm. Angew Chem. 7 (1960)), KaK 
ranoreH, o-Tonyyoncynb$OHaT, MeswnaT nnn 
TpucpnaT. 

CnocoGbi nonyneHMfl npeACTaAiw cfopMynbi 
111 M3BecTHbi M3 naTeHTa CWA 4 880 8044, 
naTeHTa OPT 3 911 603, EBponetfcKHX 
naTGHTOB! EP-A-399 731, EP-A-399 732, 
EP-A-400 835, EP-A-400 974, EP-A-415 886, 
EP-A-420 237, EP-A-425 921 m EP-A-434 038. 

Ana anKunnpoBaHMJi coeAHHeHHfi cf)opMynbi 
III npuroAHbi, Hanpuwiep, cooTBeTCTByKHAKe 
6eH3nnranoreHMflbi, 6eH3nnT03nnaTbi, 
6eH3nn-Me3nnaTbi nnn 6eH3nn-TpncJ)naTbi nnn 
cooTBercTByioimie an Kun ranoreH maw, 
-Tosnnarbi, -Men3nnnaTbi win -TpmftnaTbi. 
nonyneHne stmx coeAHHeHHfi ocymecTBnfieTCH, 
caMO no ceoe, M3BecTHbiM o6pa30M, HanpMMep, 
nyTeM ranoreH i/ipoBan ha cooTBeTCTByiomnx 
MeTunbHbix npoMe>KyTOMHbix coeAHHeHMCi. fln« 
3Toro ncnonb3yeTCfl npenMyiAecTBeHHO 
N-6poMcyKL|MHHMMA, cm. HanpuMep, J. Org, 
Chemk. 44, 4733 (1979) m Helv. Chim. Acta 
62, 2661 (1979). 

CnHTes npon3BOAHbix 6eH3MMMAa3ona, 
6eH3HTHocpeHa, HMMAa30-nnpnAHHa n 
uMMAa3o-nnpnMHAHHa c CH3-rpynnoCi y ^Apa 
ocymecTBnneTca cornacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Abinente 
en al, in y. Heterocuclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) u cornacHO F. Santer et al 
in Mh Chem. 99, 715 (1968). 

BwcfceHHnbHbie nponsBOAHbie Moryr 6biTb 
cnHTe3MpoBaHbi, HanpuMep, mcxoa^ M3 
nponsBOAHbix apun6opoHOBotf KucnoTbi nyieM 
CBfl3blBaHH« c saMemeHHbiMM 
ap^n ranoreH nAaMn c noMotAbK) KaTann3aropoB 
nepexoAHbix MeTannoB, b MacTHOCTM, nannaAnw. 
CooTBeTCTByiomue peaKunn onucbiBaioTCfl -R. 
B. Milleret al (Organometallics 1984, 3, 
1261) nn id A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb0OHnnypeTaHOBbie npon3BOAHbie 
<$opMynbi (I) MoryT 6biTb nonyneHbi M3 
cooTBeTCTByioiAMX cynbc^oHaMMAOB c{)opMynbi 
(I) nyieM B3aMMOAeMCTBMfl co cno>KHbiMH 
3c()MpaMn xnopyronbHOti KucnoTbi nnn nyTeM 
B3aMMOAeMCTBM« c AMMe™nAHKap6oHaTOM v\ 
ocHOBaHMHMM, KaK, HanpuMep, Kap6oH3T Kannq, 
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b MHepTHbix pacTBopvuejiflx npu TeMnepaTypax 
BnnoTb no TeMnepaTypbi KuneHnw 

COOTBGTCTByjOmerO paCTBOpMTe/lR. 

np0M3B0flHbie CyJIbCpOHUJlMOMeBMHbl (I) 

moxho no/iynaTb no Bbi6opy win H3 

COOTBeTCTByJOU^MX Cy/lbCf)OHaMHflOB cfrapMyjibi 

(I) nyTeM B3anMOAeflcTBHfl c n3oi^naHaTaMn win 
c 2,2,2-Tpnxnopai4eTaMHAHbiMH npon3BOAHbtMH 
npuroAHoro aMUHa, b wHepTHbix, 
BbicoKOKMnwu^Mx pacTBopMTermx, KaK, HanpMMep, 
AMMeTnncy/ibC()OKCMA hjih m 

cy/ibcfxDHH/iypeTaHOB cfjopMy/ibi (I) nyTeM 
B03fleMCTBnn cooTBeTCTByiomero aMMHa b 
nHepTHOM, BbicoKOKHnflii^eM pacTBopmene, KaK, 
Hanpniviep, Tonyon, npn TeMnepaTypax BnnoTb 
AO TeMnepaTypbi KuneHUfl cooTBeTCTByjou^ero 
pacTBopnTenfl. 

OcTaTOK cynbcpoHaMMAa mo>kho no/iynnTb, b 
c/iynae Heo6xoAHMoc™, mcxoaa H3 
aMMHo-rpynnbi, nocpeACTBOM neperpynnnpoBKH 
MeepsafiHa. flrifl 3Toro rwApoxnopHA aMMHa 
cHaMana Ana3o™pyK)T, a noTOM, b npwcyTCTBUM 
. MeAHoro KaTann3aT0pa, bboaat bo 
B3auMOAePicTBne c a^okcmaom cepbi b neAflHotf 
yKcycHOM KucnoTe. (locneAyioiAee B03AeficTBne 
aMMnaKa npuBOAUT k cyjibcfeoHaMHA-rpynne. 

AnKunnpoBaHne ocymecTBrmeTCH b 
npuHL^nne HSBecTHbiMw cnoco6aMM 

aHanornHHbiM o6pa30M. 

l/lMMAa30-aHHariMpoBaHHbie npon3BOAHbie 
cf>opMyribi III MeTannypyjoT, HanpuMep, b 
npucyTCTBMM ocHOBaHMfl. npeAno^TMTeJibHbie 
OCHOBaHMa 3TO THApHAbt MeTannoB c})opMyribi 
MH, K3K ruAP^A hhthh, HaTpwa, hjim tmapma 
Kannfl, HanpMMep, b AHMeTmicfeopMaMHAe mhh 
AMMeTnncynb4)0KcnAe KaK pacTBopnTene, hjim 
anKoro/iflTbi MeTa/uiOB cfiopMynbi MOR, npimeM 
R 03Ha^aeT MeTun, STun, TpeT-6yTnn, m 
peaKijufl ocyLuecTB/i^eTCfl b cooTBeTCTByiomeM 
cnnpTe, AHMeTn/ic{)opMaMHAe hjiu 

AHMeTMncynbcJ?OKCMAe. 06pa30BaHHbie tbkmm 
o6pa30M conn HMMAa3onpon3BOAHbix 
pacTBOpaioT b anpOTOHHOM pacTBopnTene, KaK 
flM<t> mjim flMCO, m pa36aBJiflK)T noAXOAfliMMM 
KOJinnecTBOM anKwiwpyjomero peareHTa. 

A/lbTepHaTMBHyiO B03MO>KHOCTb A™ 
AenpOTOHUpOBaHHW HMUAa30JlbHblX 

nponsBOAHbix npeACTaanyieT co6om, HanpMMep, 
peaKL^nio B3anMOAeficTBMfl c Kap6oHaTOM Kannfl 
b flMO Mnn DMCO. 

PeaKqwo BsauMOAetfcTBua ocymecTB/ifliOT 
npu TeMnepaTypax Hi/we komh3thoA BnnoTb ao 
TeMnepaTypbi KvmeHi/m peaKLjHOHHofi CMecu, 
npenMyu^ecTBeHHO b npeAenax Me>KAy +20 °C h 
TeMnepaTypoCi KuneHHH peaKLjuoHHOiH CMecu, b 
TeneHne nptuviepHO ot 1 ao 10 h. 

ripeAno>KeHHbie comacHO u3o6peTeHwo 
coeAHHeHMfl cfcopMynbi 1 OKa3biBaiOT 
aHTaroHncTvmecKoe AePicTBue Ha pei^enTopbi 
aHrnoTeH3MHa II n nosTOMy nx mo>kho npuMeHATb 
Ana neneHnq runepTeH3nn, 3aBMCUMofi ot 
aHrnoTeH3MHa-ll. 

B03MOWHOCTM npHMeHeHUfl 3aKJlK)HaK)TCfl 

npu neneHMM tbkmx 3a6oneBaHMM, KaK 
cepAeMHan HeAocTaTOHHOCTb, 
KapAHO-npoTeKt^Mfl, w-icJ)apKT MHOKapAa, 
runepTpocfjuq cepAua, apTepnocKnepo3, 
HecfjponaTMji, noneMHafl HeAOCTaTOMHocTb, a 
Taiwe cepAenHo-cocyAncTbie 3a6oneBaHHfl 
M03ra, KaK TpaHSMCTOpHwe nnieMMnecKne 
npucTynbi m KpoBOM3/inflHMe b mo3i\ 

PeHMH 3T0 npOTeOJlMTMMeCKUl^ CfjepMeHT M3 

Knacca acnapTnnnpoTe3, KOTOpbi^ KaK 
cneACTBue pa3nnMHbix CTHMynoB (yMeHbiueHne 
o6"beMa, AecJ)Mi4MT HaTpnw, CTMMynj^nfl 
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B-penenTopoB) oKonornoMepyrmpH hmm 
KTieTKaMM noMeK BbiAe/ifleTc« b Kpyr 
KpoBoo6pau^eHHfl. TaM oh oTinennaeT 
BbdAerinBUJUMCH M3 neneHM aHrnoTeH3JiMHoreHa 
AeKcanenwi aHrMonnnTeH3MHa-1 . nocneAHMfi 
6naroAap« "npeBpamaiou^MM aHrnoTeH3HH 
cfjepMeHTaM" (ACE) nepeBOAHTcn b 
arnoTeH3MH-ll. AHTM0TeH3HH II nrpaeT 
cyiAecTBeHHyio ponb npn perynflqun KpoBflHorb 
AaajieHMfl, TaK KaK oh HenocpeACTBeHHo 
noBbiiuaeT KpoBHHoe AaeneHne BcneACTBue 
aHrnocna3Ma. flonoriHMTenbHo oh cTHMynnpyeT 
ceKpei^nHD anbAOCTepona M3 HaAnoMenHMKa m 
noBbiiuaeT T3kmm o6pa30M nepe3 noAaB/ieHne 
BbiAeneHMfl HaTpua BHeK/ieTOMHbifi oCrbeM 
>kviakoctm, hto b cboio oMepeAb, cnoco6cTByeT 

nOBblLUeHMK) KpOBflHoro AaBneHUfl. 

nocTpeijenTopHbie Ae^CTBMfl sto 
CTHMynai^nfl c{)occtx)HH03MTonoBoro o6MeHa 
(BbiAeneHne Ca 2+ ), aKTHBai^Mfl npoTenHKMHa3bi 
C m cnoco6cTBOBaHne ropMOHanbHbiM 
peuenTopaM, 3aBncnMbiM ot AMP. 

Cpoactbo coeAHHeHu^ c£opMyribi I k 
pei^enTopy aHrnoTeHSMHa II mokho onpeAenflTb 
nyTeM nsMepeHMfl 
BbrrecHeHMfl 125 l-aHrnoTeH3HHa-ll 
nnn 3 H-aHrnoTeH3MHa-ll pet^enTopoB b 30Hy 
moMepynosHbix MeM6paH HaAnoMenHUKOB 
KpynHoro poraToro cKOTa. flrifl stofo 
npenapupoBaHHbie MeM6paHbi cycneHAMpyiOT b 
6yc|)epe npu pH 7,4. fln^ roro, HTo6bi 
npeAOTBpaTHTb AerpaAat^nw paAnonnraHAbi bo 
BpeMH HHKy6aL^MM Ao6aBn«K)T anpoTMHMH, 
nnrn6nT0p uenTMAasbi. flonoriHUTenbHO 
npuMeHfliOT npn6nn3MTe/ibHO 1400 cpm 
nsoTonHoro MHAHKaTopa c yAeribHoCi 
aKTHBHOCTbio 74 TBq (MMonb) npoAaeTca 
cfcwpMofl "Amershan Buchler" n TaKoe 
KontmecTBO peL^enTopHoro npoTenHa, KOTopbi^ 

CB5?3blBaeT 50% H30TOnHOrO HHAMKaTOpa. 

PeaKL\nfl HaHMHaeTca b pe3ynbTaTe AoSaBneHnq 
50 MKJi MeM6paHHOM cycnesnn k CMecu 100 mkji 
6y4>epa + anpoTMHun; 50 mkji 6ycfcepa c 
aHrnoTeH3MHOM-ll nnn 6e3 Hero nnn 
pei4enTOpHoro aHTaroHncTa m 50 mkji 
n30TonHoro HHAHKaTOpa. riocne 

nHKy6ai4MOHHoro nepnoAa b 60 mhh, npu 
TeMnepaType 25°C CBFsaHHbiCi h CBo6oAHbiCi 
paAnonnraHA OTAenjiioT nyTeM 
4)nnbTpai^noHHoro aHannsa c noMou^bio 
cf)nribTpoB whatmann (R) GFIC Ha 
CKaTpoH R (Skatron) HaKonMTene icneTOK. 

HecneL\ncf)MMecKne CBfl3biBaHWH 
npeAOTBpau^afOTCfl nyTeM o6pa6oTKM cjDnnbTpoB 
c noMombK) 0,3% nonM3TnneHHMHHa, pH 10 
(Sigma, N 3143). Ha ocHOBe M3MepeHM« 

paAHOaKTMBHOCTM B r3MM3 CL^MHTkin/lRl^HOHHOM 
CHeTMUKe OnpeAe/lflMDT HHTeHCMBHOCTb 

BbiTecHeHMH paAnonnraHAa pei^enTopOM. 
IC 50 Ben^HUHbi, KOTopwe o6o3HanaioT 
KOHi^eHTpamifo MHrn6nTopa, c TeM, HTo6bi 
BbrrecHHTb 50% nuraHAa, onpeAermtoT comacHO 
Chem. et al. Theor. Biol, 59, 253 (1970). 
firm coeAHHeHHfi <+jopMyribi (I) ohm HaxoAflTca b 
Anana30He IxlO" 4 1x10. g M. 

AnbTepHaTMBHO mo)kho onpeAejiMTb 
cpoactbo coeAMHeHnti c})opMyjibi I k peqenTopy 
aHrncTeH3HHa-ll b pe3ynbTaTe n3MepeHna 
BbJTecHeHnq 125 l-aHrnoTeH3MHa-ll 
win 3 H-aHruoTeH3UHa-ll npenapnpai4Mti 
pe^enTopoa us pa3nnMHbix opraHOB (neneHb, 
nerKMe, HaAnoMeMHUKM, M03r, m t.a ). 

fl/iR SToro npenapupoBaHHbie MeM6paHbi 
cycneHAnpyioT b MHKy6aL^MOHHOM 6yo>epe (20 



o 

10 
o 

o 



mM Tpnc), coAepwameM 135 mM NaCI, 10 mM 
KCI, 10 mM Mg CI2, 5 mM m»OK03bi, 0,2% 
ajib6yMMHa CbiBopoTKM KpynHoro poraToro 
CKOTa, a raiOKe MHrn6nTopbi npOTea3bi PMSF 0,3 
mM m 6aL^MTpaL(MHa 0,1 mM) m BMecTe c 
pa^noaKTMBHO MapKuposaHHbiM 

aHrMOTeH3MHOM-ll M pa3nMMHblMM 

KOHi^eHTpai^naMM McnbiTyeMbix coeAMHeHMM 
HH«y6npyiOT 90 mmh npn TeMnepaType 25°C. 

riOCJie 3TOrO CBfl3aHHblM M CBOOOAHblfi 

paAMO-rwaHA pa3Aen«K)T b pe3ynbTaTe 

C$)MJlbTpaLJ,MM Hepe3 MMKpOCTeKJlOBOTlOKHMCTblM 

cJwibTp (JF 51, Schleicher Schiill) Ha 
HaKonnTene KneTOK (SKATRON). 

M3MepeHneM cBH3aHHOM c peL^enTopoM 
paA^oaKTMBHocTM Ha <£unbTpax nocpeACTBOM 
6eia mjim raMMa cneKTpoivieTpa onpeAenaiOT 
CTeneHb BbnecHeHMfl paAMOJwaHAa peuemoa 

MCnblTyeMbIMM COeAMHeHMflMM. HHTeHCMBHOCTb 

BbnecHeHnq paAnonnraHAa peu,enTopa 
ncnbiTyeMbiMM coeAMHeHMHMM yKa3biBaeTCH 
^epe3 IC50, T.e. KOHijeHTpaLjMK) nHrn6nTopa, 
KOTopaa BbuecHneT 50% CBfl3aHHoro 
paAHO^nraHAa peu,enTopy. PacneT 

IC 50-Be/iMHHH ocyii^ecTBJifieTCR nocpeACTBOM 
PC-MaTeMaTHMecKoro ooecneMeHMH (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
M3MepeHHbiM Ana coeAMHeHMM cpopMynbi (I) 
IC 50 BennMUHbi HaxoAflTca b Anana30He 

1x10 " 5 AO 1X10" 11 M. 

fl/ifl onpeAeneHMfl aHTa roHMCTMHecKoro 
AewcTBMfl coeAHHeHnti cfeopMyjibi (I) mh bmbo mx 
MHrw6npyKHnnM 3ct)ct»eKT Ha MHAyunpoBaHHoe 
aHrnoTeH3HHOM-ll noBbiujeHi/ie KpoBHHoro 
AaaneHU^ moxho MSMepflTb Ha 
AeMwejiUHH3MpOBaHHbix Spragne Dawley - 
Kpbicax (Mollegard, Danemark). noBbnueHne 
KpoBflHoro AaBneHMR n3Mep«eTca na Aovta 
carotis. BHyTpuseHHoe BBeAeHne 

ocyu^ecTB/iweTCfl b BeHy neHnca. riocne 
npenapupOBaHMfl wmbothord m 20-MMHyTHoro 
BpeMeHU BbiAep>KKM Arm CTa6nnn3aunn 
reMOAMHaMnnecKnx napaMeipoB ocymecTBrmioT 
3 cneAyKDLAne APyr 3a APyroM MH-beKijMM 10, 30 
m 100 Hr aHrnoTeH3HHa-ll b 0,1 mji BOAHoro 
pacTBopa nepe3 MHTepBajibi b 5 mmh. 
CoeAMHeHUA 4>opMynbi (I) pacTBOpflioT b 
AUCTunnnpoBaHHOM BOAe, bo3mo>kho npn 
Ao6aBneHMn 10%-ro STaHona m/mjim ocHOBaHMtf 
-(pH<10) mjim kmcjiot (pH>3), n bboabt b 
Aosax 1-300 MKr/rq/ Kr BHyipuBeHHO MnM 5-100 
MKr/Kr MHTpaAyoAeHanbHo. 

npn MHTpaAyoAeHanbHOM BBeA^Hnn 
MH-beKUMM aHrnoTeH3MHa-ll ocymecTBrmiOT nepe3 
20, 40 m 60 mmh, b to Bpewm KaK npn 
BHyTpuseHHOM BBeAeHMM - ocymecTBrmeTCfl 
nocneAOBaTe/ibHO c MHTepBanoM Mepes 10 mmh. 
CoeAHHeHMH cfiopMynw (I) ABJiaioTCfl oco6eHHO 
scpcpeKTMBHbiMM b Anana30He 1-300 MKr/Kr 
BHyipMBeHHO mjim 5-300 MKr/Kr 
MHTpaAyoAeHanbHo. 

H3o6peTeHne othocmtch TaiOKe k 
4)apMai^eBTHMecKOMy cociaBy, cocToameMy M3 
coeAHHeHMH qtopMyribi I m APyrux OnonorMHecKn 
aKTMBHbix BemecTB, KaK, HanpuMep, MoneroHHbix 
cpeACTB Mfin HecTeponAanbHbix 

npoTMBOBOcnannTenbHbix 6nonornHecKH 
aKTMBHbix BemecTB. CoeAMHeHMfl cJ)opMynbi (I) 
mo>kho npMMeHATb TaiOKe m b KanecTBe 

AMamOCTMKM ATlfl peHMH-aHrMOTeH3MH-CMCTeMbl. 

OapMaqeBTMMecKMe npenapaTbi coAepwaT 
34)ct)eKTMBHoe KonM^ecTBo aKTMBHoro BemecTBa 
c{)opMynbi (I) m B03MO>KHbie ApyrMe aKTMBHbie 



BeiAecTBa BMecTe c HeopraHMnecKMM mjim 
opraHM^ecKMM HocMTeneM, Mcno/ibsyeMbiM b 
c})apMaL^eBTMHecKMX qeriflx. FlpMMeHeHMe MOxeT 
ocytMecTB/iflTbCfl nepe3 hoc, BHyTpMBeHHO, 
noAKO>KHO mjim nepopa/ibHO. flosMpoBKa 
5 aKTMBHoro Beu^ecTBa 33bmcmt ot BMAa 
TennoKpoBHoro seca Tena, B03pacTa m ot poAa 
BBeAeHMfl. 

OapMai^eBTMnecKMe npenapaTbi AaHHoro 
M3o6peTeHMfl nonynaiOT M3BecTHbiMM cnoco6aMM 
10 pacTBOpeHMH, CMeujeHMfl, rpaHyriMpoBaHMfl mjim 

ApaJKMp0B3HMfl. 

flnfl oparibHOM cfopMbi npMMeHeHMfl 

aKTMBHbie COeAMHeHMfl CMeiUMBaiOT C 06bNHblMM 

Ann 3Toro Ao6aBKaMM, KaK HOCMTe/iM, 
CTa6M/iM3aTopbi mjim MHepTHbie pa36aBMTenM m 

15 nocpeACTBOM 06bMHblX MeTOAOB 

nepepaSaTbiBaioT b npMpoAHbie cfiopMbi 
BBeAeHMfl, TaKMe KaK Ta6neTKM, Apa^e, 
pa3"beMHbie Kancyxibi, BOAHbie cnMpTOBbie mjim 
MacnflHbie cycneH3MM MnM BOAHbie, cnMpTOBbie 
mjim Macji^Hbie pacTBopu. B KanecTBe MHepTHbix 

20 HocMTeneM mo>kho npMMeH^Tb, HanpMMep, 
ryMMMapa6MK, Mame3Mio, Kap6oHaT MamMfl, 
4)occ(DaT KajiM«, jiaKT03y, rnioK03y, 
CTeapMJict>yMapaT Mamnfl mjim KpaxManbi, 
oco6eHHO KyKypy3HbiM KpaxMan. FlpM stom 
mo>kho ocym,ecTBnflTb npMroTOBneHMe b BMAe 

25 cyxoro mjim Bna>KHoro rpaHyrmTa. B KanecTBe 
MacjiflHbix HocMTeneM mjim pacTBopMTeneM 
mo>kho paccMarpMBaTb, HanpMMep, 
pacTMTe/ibHbie mjim >KMBOTHbie Macjia, TaKMe KaK 
noAcoriHeHHoe Macno mjim pbi6MM >KMp. 

3Q /Jl/lfl nOAKO)KHOrO m BHyTpMBeHHoro 

npMMeHeHMfl aKTMBHbie COeAMHeHMfl MJIM MX 
4)M3MOJ10rMHeCKM COBMeCTMMbie conM, 

>KenaTenbHO, BMecTe c o6bNHbiMM ppn 3Toro 
BemecTBaMM, t3kmmm KaK areHTbi pacTBopeHMfl, 
SMyjibraTopbi, m/im Apy^e BcnoMoraTenbHbie 

35 Beuj,ecTBa, nepeBOA^T b pacTBOpbi, cycneHSMM 
mjim SMynbCMM. B KanecTBe pacTBopMTeneM 
npMHMMaioT bo BHMMaHMe, HanpMMep, BOAy, 
C{)M3MOJ10rMHeCKMM pacTBop noBapeHHOM conM 
mjim cnMpTbi, HanpMMep, GTaHOJi, nponaHAMon 
MnM rjiMi4epMH; HapyiAy c stmm TaiOKe pacTBopbi 

40 caxapa, TaKMe KaK miOK03a mjim pacTBopbi 

MaHHMTa, MnM TaiOKe CMeCb M3 pa3J1MHHblX 

H33BaHHbix pacTBopnTeneM . 

CornacHO BbiLueyKa3aHHOMy cnoco6y 6biriM 
onpeAeneHbi, HanpMMep, a^« coeAMHeHM^ 
npMMepoB 1, 2, 3, 15, 19, 27, 31 m 51, 
45 cneAyioLAMe IC 50 BenMMMHbi: 

n p m m e p ICso/nlW 

1 78 

2 65 

3 149 
50 15 0,8 

19 0,74 
27 1,1 
31 0,48 
51 1,8 

FlepeMeHb coKpameHMM: 

55 DCI AeCOp6l4MOHHO-XMMMHeCKan MOHM3aU,Mfl 

AM<t> N,N-AMMeTMnC}DOpMaMMA 

EE aTM/iaueTaT 

FAB Fast Atom 

Bombard ment-6oM6apAMpoBKa 6bicTpbiMM 
aTOMaMM 
60 h Mac (Macbi) 
Hep n-renTaH 
Min MMHyTa (MMHyTu) 
NBS N-6pOMCy KI^MH m m ma 
RT KOMHaTHan TeMnepaTypa 
ripMMep 1 

2-H-6yTMJi-1-/2-Kap6oKCM-3-xnop-6eH30/b/Tno 
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<£eH-6-mi/ 

MeTwV-1H-6eH3MMM/ja3on-7-Kap6oHOBafl 
KucnoTa 

a) Amma 2-Kap5oKcn-6-HHTpo-6eH30«HO^ 

KMCflOTbl 

30 r (0,155 Monb) aHrn/ipnAa 

3-HMTDOCf>TanOB0fi KMCflOTbl BHOCflT HOpiJUflMH B 

180 MJi KOHi^eHTpuposaHHoro pacTBOpa 
aMMnaKa m nonyMeHHbiM pacTBop HarpeBaioT npw 
nepeMeujMBaHnn b TeneHMe 45 mmh. npn 
TeMnepaType 100°C. BbinapMBaiOT Ha 
poTai^MOHHOM ncnapMTene, ABaacAbi neperoHHJOT 
BMecTe c TonyonoM, a ocTaTOK BbicytunBaroT b 
rnyooKOM BaKyyMe. nepeMeujMBatoT ero c 
OTunaL^eTaTOM, oca^oK oeweBoro LjBeTa 
OTcacbiBa k)t \a BbicyujuiBaiOT b BaKyyMe HaA 
P 2O5. nony^aiOT 31 ,8 r i^eneBoro coeAMHeHMfl. 

TeMnepaTypa nnaBneHnq: 180°C 

Rf/Si0 2 . CH 2 CI 2 /CH 3 OH 1:1/0,3 

MS/DCI/211 /M + J/ 

b) 2-AMMH0-3-HHTp0-6eH3OMHan KMcnoTa 

31 r /0.147 MOfib/ coeAHHeHMH M3 npMMepa 
1a pacTBopflKDT b 50 4 h HaTpoBoro lAenoKa \a 
100 MH BOAbi, Ao6aB^flK)T 150 mji pacTBopa 
runoxnopMAa HaTpMH /n36biTOK no OTHotueHMio k 
Kl KpaxMa/ibHofi 6yMare/ m nonyHeHHbiM" pacTBop 
HarpeBaioT b TeneHMe 60 mmh npn TeMnepaType 
100°C. nocne OKOHMaHMfl peaia^u oxna>KAaK)T, 
pa36aB/ifl>OT c noMOiAbio 250 mji HacbimeHHoro 
pacTBOpa Na 2 C0 3 - m 400 mji HacbitneHHoro 
pacTBopa KH 2 P0 4 -, ycTaHaBfiMBaiOT 
pH-3HaHeHne pacTBOpa 3 c noMombK) 4h HCI 
/KOHi^eHTpupoBaHHO^ HCI k npoAyxT 
OKCTparnpytoT Tpn>KAbi no 500 mji 
3Tnnai^eTaT0M. riocne BbicyiunBaHn« HaA 
MgS0 4t KOHi^eHTpwpoBaHH« m nepeMeujuBaHna 
c Annsonponn^oBbiM ac})npoM nonyqaioT 18 r 
LjeneBoro coep^Henm. 

TeMnepaTypa nnaBneHna:188 194 °C 
Rf/Si0 2l CH 2 Cl2/CH 3 OH 1:1/0,7 
MS /DCI/ 183 /M+H/ 

C). MeTMflOBblM 3$Hp 

2-aMMHO-3-HMTpO-1 -6eH30MHOM KMCflOTbl 

18 r /99 MMorib/ CoeflMHeHMfl M3 npMMepa 1b/ 
b 200 mji MeTaHona BMecTe c 20 mji 
TMOHnnxnopnAa nepeMeujMBafOT b reneHMe 48 h 
npn TeMnepaType KuneHnw c o6paTHbiM 
xonoAMJibHUKOM. PeaKunoHHbiM pacTBop 
BbinapuBaKJT b poTai^noHHOM McnapHTene, 
ocTaTOK o6pa6aTbiBaioT 400 mji HacbiineHHoro 
pacTBopa Na 2 C03, Tpn>KAbi 3 kct pa rn py k>t 
3TMJiaL\eTaT0M, coeAMHeHHbie opraHMMecKne 
4>a3bi npoMbisafOT pa36aBJieHHbiM pacTBopoM 
Na 2 C0 4 n Hacbiw,eHHbiM pacTBopoM NaCI, 
BbicyoiMBajOT HaA Na 2 S0 4 m KOHLjeHTpMpyiOT. 
XpOMaTorpacfDHHecKUM aHanM3 HaA SiC^ c 
noMOLAbio EE/Hep 9:1 m 7:33 AaeT 11,5 r 
i^eneBoro coeA^neHHR. TeMnepaTypa 
nnaBJieHnq: 86-88°C 

Rf/Si0 2 , EE/Hep 1:1/0,5 

Ms /DCI/ 197 /M + H/ 

d MeTMJIOBbIM 3Cf)Mp 

2-/M-/H-neHTaHOMJl/aMHHO/-3-HHTpO 6eH30flHOM 
KMCflOTbl 

7 r /35,5 MMonb/ coeAWHeHMH M3 npMMepa 1 
c/ b 50 mji xjiopaHrnApnAa BanepMaHOBOM 
KucnoTbi b TeneHne 1 h npn 110°C. 
KoHi4eHTpnpyK)T . Aocyxa, ocTaTOK b 3Cj)Mpe 
o6pa6aTbiBaioT b TeneHne 30 mmh 
aKTHBupOBaHHbiM yrneM, cfwribTpyfOT, 
KOHLjeHTpHpyioT m noABepraioT 

xpoMaTorpacjMHecKofi onucTKe Ha 

SiO 2 n ocpe act bom EE/Hep 2:8. rionyMaioT 5,8 r 



t^eneBoro coeAMHeHMfl. 

TeMnepaTypa nnaBfteHMfl: 66-69 °C 
Rf/SiC^, EE/Hep 1:1 0,4 
Ms /DCI/ 281 /M + H/ 
5 e > 

6>5poM-MeTnn-3-xjiop-2-MeTOKCMKap6oHMn-6eH3 

O/b/- TMOC^eH 

2,5 r /10.4 MMOJib/ 

X-xjiop-2-MeTOKCMKap6oHHf!-6-MeTnn6eH3o/b/TM 
o4>eHa/ nonyMeHHoro comacHO J, Org.Chem. 41, 

10 3399 /1976/ KwnHTST c o6paTHbix 

XOJlOAHnbHMKOM b 1 50 mji xjiop6eH3ona c 1,87 
NBS v\ 420 Mr An6eH3ominepOKCHAa b TeneHne 
5 m. Flocfie oTroHKn xnop6eH30Jia b 
poTaunoHHOM McnapnTejie nojiyneHHbiM ocraTOK 
o6pa6aTbiBaioT EE, EE-pacTBop npoMbmajoT 

15 Hacbiu^eHHbiM pacTBopoM NaPCOs., 10%-HbiM 
pacTBopoM Na^Os m HacbimeHHbiM pacTBopoM 
BbicyiUHBaKDT HaA Na 2 S0 4 m KOHL^eHTpupyioT. 
XpoMaTorpacf)Mfl Ha Si0 2 c noMOii^bio EE/Hep 
1:2 AaeT 2,28 r L^eneBoro coeAMHeHMn. 

20 TeMnepaTypa nnaB/ieHnq: 143 145 °C 

"Rf /SKV, EE/Hep 1:20/ 0,3 - 
MS /DCI/ 319, 321 /M+H/. 

f) MeTMJIOBbIM 3(p\Ap 

2-/N-/H-neHTaHOnn/-//3-xnop-2- 
MeTOKCMKap6oHnn6eH3o/b/-Tno0eH-6-nn/MeTnn/ 

/aMMHO-3-HMTpo6eH30MHOM KMCflOTbl/ 

800 Mr /2,86 MMOfib/ coeAMHeHMfl M3 
npMMepa 1d/pacTBop«K)T b 5 mji a6c. 
CMeiUMBafOT c K 2 C0 3 b KoriMHecTBe 395 Mr m 
CMecb nepeMeujMBaioT b TeneHMe 10 mmh npM 
30 K0MH3TH0M TeMnepaType. npuKanbiBaioT 
pacTBop 913 Mr coeAnneHMfl M3 npMMepa 1e b 
20 mji a6c. flM<t>, m peaKi^MOHHbiM pacTBop 
nepeMeujMBaioT b TeneHMe hohm npM KOMHaTHOM 
TeMnepaType. flMO yAanaioT 3aTeM b BaKyyMe, 
ocTaTOK o6pa6aTbiBaK)T EE, EE-cpa3y 

35 npOMblBaiOT BOAOM, pa36aBfieHHblM, 

HacbiiAeHHbiM pacTBopoM NaHC0 3 m 
HacbimeHHbiM pacTBopoM NaCI BbicyujMBaior 
HaA Na 2 S0 4 m KOHqeHTpMpytoT. XpoMaTorpacpM^ 
Ha Si0 2 c noMOLAbio EE/Hep 1:2 AaeT 860 Mr 

40 TMTyflbHOrO COeAMHeHMfl. 

Rf/SiC^, EE/Hep 1:2 0,3 
MS /FAB/ 519 /M + H/. 

g) /MeTMflOBbIM 3C{)Mp 

2-H-6yTMfi-1-//3-xfiop-2-MeTOKCMKap6oHMfi6eH3o/ 
b 

45 /TMOc+jeH-6-Mfi/MeTMfi/-1 H-6eH3MMMAa30fi-7-Kap6 

OHOBOM KMCflOTbl 

450 Mr /0.85 MMOfib/ coeAMHeHMJ? M3 
npMMepa 1f/ TMAPMpyioT b 50 mji STaHOJia b 
TeMeHMe 1 h b npMcyTCTBMM HMKerm PeHea. 

KaTaf1M3aTOp OT(f)MnbTpOBblBaK)T. OMflbTpaT 

KOHi4eHTpMpyioT Aocyxa, nofiyneHHbiM ocTaTOK b 
10 mji EE/M3onponaHOJi iVM m 10 mji 
HacbiuieHHoro HCI EE-pacTBopa nepeMeujMBaioT 
b TeneHMe 30 mmh npM TeMnepaType 50°C. 

riOCfie KOHI4eHTpMpOBaHMfl M KpMCTannM33I4MM M3 

55 MeTaHona nonynaioT 190 Mr L^efiesoro 
coeAMHeHMfl. 

TeMnepaTypa nnaBfieHMa: 167-170 °C 
(pa3fio>KeHMe) 

Rf /SI0 2l CH 2 CI 2 / CH 3 OH /NKjOH 49/ 1 
/0.1/0.3 
60 MS /DCI/ 471 /M + HI 

h) 2-H-5yTMfi-1 -//2-Kap6oKCM-3-xfiop-6eH3o/ 

b /TM04>eH-6-Mfl/ 

MeTMfi/-1H-6eH3MMMAa30fi-7-Kap6oHOBafl 

KMCflOTa 

185 Mr /0.39 MMOfib/ coeAMHeHMfl M3 
npMMepa 1g/ pacTBopnioT b 10 mji STaHona, 
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Ao6aBriflK)T 1 mji H 2 Om 1 mh kohu,. NaOH, n 
nonyneHNbiPi pacTBop nepeMetUMBaioT b TeMeHVte 
3m npn KOMHaTHOM TeMnepaType. 3TaHon 
yAa/iflioT b BaKyyMe, ycTaHaBfiMBatoT pH 
BOflHoro pacTBopa Ha 3 nocpeACTBOM jieAflHoft 
yKCyCHOM KMCflOTbl, h BbinaBiiiMPi ocsaok 
OTcacbiBaioT. Ilocne cyiuKM b BbicoKOM BaKyyMe 
nonyMaK)T 100 Mr L^eneBoro coeAMHeHun b bma© 
oefibix KpucTcinnoB. TeMnepaTypa 

nnaBneHUfl: > 260°C. 

Rf /Si0 2 , EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

npuMep 2 

2-H-ByTnn-1-//3-Kap6oKCH>2-c(DeHMn-MMHAa30 
fi/1 ,2-a/nnpnAMH-7-n/i/-MeTM/T/-1 H-6eH3MMMAa30 
fi-7-Kap6oHOBaa KucnoTa 

3™noBbifl 3c{)np 

a) 2-5eH30nn-2-6poM-yKcycHOM KMcnoTbi 

25 mji (0,144 Morib). 3TMfiOBoro scfcupa 
6eH30nnyKcycHOM KucnoTbi pacTBopaioT b 50 mji 
CCI4, npn TeMnepaType 5°C npuKanbiBatoT 8,5 
mji 6poMa, m pacTBop KopMMHeBoro i^BeTa 
nepeMeujuBaioT b TeneHMe 1 h npn 5°C, b 
TeMeHne 3 m npn komh3thom TeMnepaType m b 
TeneHMe 2 h npn TeMnepaType 60°C. 
Ocyu^ecTBnflioT KOHu,eHTpnpoBaHne Aocyxa, 
ocTaTOK o6pa6aTbiBajOT EE, EE-pacTBop 
npOMblBaiOT 10%-HblM pacTBopoM 

Na 2SO3 Hacbiii^eHHbiM pacTBopoM NaCl 
BbicywuBaioT HaA MgS04, KOHu,eHTpMpyK>T i/i 
BbicyujMBaioT b BbicoKOM BaKyyMe. flonyMaKJT 38 
r TMTynbHoro coenwneHM b bha© Maona 
KpacHoro L^BeTa. 

Rf /Si0 2 , EE/Hep 1/6/ 0,28. 

MS/DCI/ 271,273 /M + H/. 

b) STMilOBbiM 3(pv\p 
7-MeTMJi-2-45eHnn-nMMAa30 /1 ,2-a/ 

nMpMAMH-3-Kap60HOBOfl KMCflOTbl 

38 r /0.14 Morib/ coeAMHeHM« M3 npuMepa 
2a/ n 15,2 r 2-aMHHO-4-MeTnn-nnpnAHHa 
nepeMeujuBaKDT b STaHone b TeneHne 8 4 npu 
TeMnepaType KMneHMfl c oopaTHbiM 
xonoAnnbHMKOM. KoHi^eHTpupyKDT Aocyxa, 

OCTaTOK pa36aBJlf?K)T HaCblLqeHHbJM pacTBopoM 

Na2C03, MHoroKpaTHO OKCTparnpyioT c 
noMombio EE, o6"beAnneHHbie opraHnnecKne 
cfcasbi npOMbiBatoT HacbimeHHbiM pacTBopoM 
NaCl, BbicyujuBatoT HaA Na2S0 4 n 
KOHL^eHTpwpyioT. XpoMaTorpacfcHH Ha SiO 2 c 
EE/Hep 2:1 AaeT 12,2 r LjeneBoro coeAMHeHMfl. 

Rf/Si0 2 . EE/Hep 2:1/ 0,3 

MS !DC\) 281 /M + H/ 

C) 3THriOBbJM 3C})Mp 

7-6poMOMeTwn-2-4)eHMJVMMMAa3o/1,2-a/ 

nnpHAHH-3-Kap60HOBOM KMCflOTbl 

3 r/10,7 MMonb/ coeAnneHna H3 npuMepa 2b 
6poMnpyfOT c noMOtu,bK) 1,27 r NBS m 150 Mr 
6eH3onn-nepoKCUAa b cootb6tctbhw co 
cnocoGoM, yKa3aHHbtM b npuMepe 1e. nonynaiOT 
1,2 r i4eneBoro coeAHHeHMH. 

Rf/SI02, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + H/. 

d) Me™noBbitf sqbMp 

2-/N-/n-neHTaHOMJi/-//3-3TOKcnKap6oHnn-2-4>eHM 
n-HMMAa3o/1 ,2-a/-nnpMAMH-7-nn 

/MeTM/l/aMV1HO-3-HMTpO-6eH30MHOPi KMCflOTbl 

300 Mr /2,85 MMonb /coeAnneHMH M3 
npuMepa 1d/, 1,03 r coeAHHeHMH us npuMepa 
2c) m 400 Mr K 2 C0 3 noABepraiOT 
B3anMOAe^cTBMio cornacHO cnoco6y, 
yKasaHHOMy b npuMepe If). rionyMaK)T 520 Mr 
i^eneBoro coeAHHeHMH. 

Rf/SiQ 2 ; EE /Hep 1:1/ 0,2 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



MS/FAB/ 559 /M + HI 

e) MeTunoBbiM scfwp 

2-H-6yTnn-1-//3-3TOKCMKap6oHiin-2-4)eHMn-MMMA 
oa3o/1 ,2-a/nnpnAMH- 

7-nn/-MeTnn/-1H"6eH3MMMAa3on-7-Kap6oHOBOM 

KMCflOTbl 

400 Mr /0,71 MMonb/ CoeAHHeHMfl M3 
npuMepa 2d noABepraioT B3anMOAeCicTBHK) no 
cnocooy, yKa3aHHOMy b npuMepe 1g/. flocne 
oca)KAeHMfl M3 MeTaHona nocpeACTBOM 
AUSTunoBoro acpupa nonynaJOT 250 Mr i^eneBoro 
coeAHHeHMfl. 

TeMnepaTypa nnaBneHi/m: 217 220 °C 
(pa3Jio>KeHkie) 

Rf/SiC^, EE-Hep 9/1/ 0.5 

MS /DC!/ 51 1 fM + H/ 

h) 

2-H-EyTnn-1 -//3-Kap6oKcn-2-0eHMn-nMHAa3o/ 1 ,2 

-a/nnpnAHH-7-nn/MeTnn/ 

1 H-6eH3HMMAa3on-7-Kap6oHOBaR KucnoTa 

230 Mr /0.45 MMonb/ CoeAMHeHHH ^3 
npuMepa 1e/ OMbinwioT cornacHO cnoco6y, 
yKa3aHHOMy b npuMepe 1h. nonynaKOT 117 r 
UeneBoro coeAHHeHua b BHAe KpucTannoB 
6enoro i^BeTa. 

TeMnepaTypa n/iaBneHna: 202-204 °C. 

Rf/SiC^, EE/CH3OH 2/1 0,1 

MS /FAB/ 469 /M + H/. 

llpuMep 3 

2-H-6yTHJi-1-//3-Kap6oKCH-2-c(DeHMn-MMMAa30 
n/1 ,2-a/nnpMMMAMH-7-nn/MeTMn/-1 H-6eH3HMMAa3 
on-7-Kap6oHOBafl KucnoTa 

a) STMJIOBbIM 3Cf)Mp 

7-MeTnn-2-4)eHnri-MMMAa3o(1,2-a)-nMpMMMAHH-3 

-Kap6OH0B0Cl KMCnOTbl 

Ue^eBoe coeAHHeHne nonynaioT b 
cooTBeTCTBMH co cnoco6oM, onucaHHWM B 
npuMepe 2b, M3 coeAHHeHun KOTopoe yKa3aHO b 
npMMepe 2a, m 2-aMHHO-4-MeTnnnnpMMHAMHa. 

Rf /S1O2, EE/ Hep 2:1 0,2 

/DCI/ 282 /M + H/. 

B) /STUnOBblM 3C{)Hp 

7-6poMOMeTnn-2-4)eHnn-MMMAa3o/ 1 ,2-a/nnpnMH 

AMH-3-Kap60HOBOM KklCJlOTbl. 

rionyMeHne 3Toro coeAHHeHun 
ocyiAecTBnpeTCfl no cnoco6y, yKa3aHHOMy b 
npuMepe 2 c/; npn stom M3 2 r /7.11 MMonb/ 
coeAHHeHMfl M3 npuMepa 3a nonynaioT 510 Mr 
i4eneBoro coeAHHeHnn. 

Rf /S1O2, EE/Hep 1:2/ 0,2 

MS /FAB/ 360, 362 /M + H/. 

c) MeTunoBbiM scpup 

2-/N-/H-neHTaHOnn/-//3-3TOKCMKap6oHnn-2-0eHn 
n-MMMAa30 

/1 ,2-a)-nkipMMHAMH-7-Mn/MeTnn/aMMHO-3-HHTpo6 

eH30MHOM KMCflOTbl 

nony^eHne SToro coeAHHeHM« 
ocyLAecTBnaeTCfl cornacHO cnoco6y npuMepa 
1f/. H3 435 Mr /1,55 Monb/ coeAMHeHMR M3 
npuMepa 1d/ m 558 r coeAHHeHMfl H3 npuMepa 3b 
nofiynaioT 550 Mr L^eneBoro coeAHHeHnn. 

Rf /SiC^, EE/Hep 2:1/ 0,2 

Ms /DCI/ 560 /M + H/. 

b) MeTunoBbiM scfjup 
/2-H-6yTnn-1-//3-3TOKCMKap6oHHfi-2-ct)eHnnMMi4A 
a3o/1 ,2-a/nnpMMMAHH-7-Mn/-MeTnn/-1 H-6eH3HMM 
Aa30fi-7-Kap6oH0B0M KucnoTbi. 

3to coeAMHeHne nonyMajOT cor/iacHo 
yKa3aHHOMy 8 npuMepe 1g) cnoco6y; npn stom 
M3 380 Mr (0,68 MMOfib) coeAMHeHun M3 npuMepa 
3c nonyuaiOT 102 Mr i^enesoro coeAMHeHUfl b 
BMAe KpMCTanfiMMecKoro ocTaTKa 

CBeTno-6e>KeBoro L^BeTa. 

TeMnepaTypa nnaBneHMfi: 185-187 °C 
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Rf/Si0 2 , EE/Hep 1:1/0,2 
MS /FAB/ 512 /M + HI 
e) 

2-H-5yTwi-1 -/3-Kap6oKcn-2-4)eHnn-nMMAa3o/1 ,2- 
a/nMpnMHAMH-7-kLn/MeTiui/-1H"6eH3MMMAa3on-7- 
Kap6oHOBafi KwcjioTa 

(lonyMeHne aroro coeflHHeHwa 
npon3BOflHTCfl comacHO cnoco6y, yKa3aHHOMy b 
npuMepe Ih). H3 45 Mr (0,99 MMonb) 
coeAMHeHun M3 npMMepa 3d) nonyMafOT 31 Mr 
UeneBoro coeAHHeHM«. 

TeMnepaTypa njiaaneHHfl: > 260°C 

Rf/Si0 2l EE/CH 3 OH/0,1 

MS/FAB/470 /M + HI 

npuMep 4 

2-H-EyTMJi-3-/2-Kap6oKCM-3-xnop-6eH3o/b/TMO 
4)eH-6-nn/MeTnn/-3H- WMHAa3o/4,5-b/niipnAHH 
a) 2-H-EyTMn-3H-MMMAa3o/4 1 5-b/nnpnAHH 
10 r /91.6 mmojW 2,3-flnaMHHonnpnAHHa h 
27,4 r BanepMaHOBOM KwcnoTbi nepeMeamsatoT b 
TeqeHne 18m npn TeMnepaType 170°C. nocne 

OKOHMaHHH peaKL^MH pa36aB/lflKDT C flOMOlUbK) 

100 M/i CH2CI2, npoMbiBaioT Hacbiu^eHHbiM 
pacTBOpOM NaHC03, boaom h Hacbiu^eHHbiM 
NaCI pacTBOpOM, BbicyiunBaioT HaA Na2S04 u 
KOHi^eHTpupyioT. XpoMaTorpacfiMfl Ha SiO 2 c 
noMoiAbfo EE/ Hep 20:1 AaeT 9,7 r i\eneBoro 

COeAMHeHMfl. 

TeMnepaTypa nriaBneHHa: 103 °C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 
MS/DCI/ 176/M + HI. 
b) 

2-H-ByTnn-3-//3-xnop-2-MeTOKCMKap6oHmi-6eH30 
Ibl 

Tno(})eH-6-Mri/MeTMn/-3H-MMMAa3o/4 1 5'b/nvipnAHH 

300 Mr 0,94 /MMonb/ CoeAMHeHnyi H3 
npMMepa 1e/ m 175 Mr coeAHHeHna H3 npuMepa 
4a/ nepeMeiUMBaiOT c 552 Mr K 2 C0 3 b 10 m/i 
flM<t> b TeneHne 8 h npn KOMHaTHOfi 
TeMneparype. KoHu,eHTpnpyioT Aocyxa ociaTOK, 
o6pa6aTbiBaK)T EE, EE-pacTBop npoMbiBatOT 
boaom, pa36aaneHHbiM pacTBopoM KHSO4, 
HacbiiAeHHbtM pacTBopoM NaHCC>3 m 
HacbiLAeHHbiM pacTBopoM NaCI, Bbicytui/iBatOT 
HaA Na 2 S0 4 m KOHi^eHTpupyjoT. XpoMaTorpaa>na 
Ha Si0 2 nocpeACTBOM EE/Hep 1:1 AaeT 130 Mr 
UeneBoro coeAHHeHna b BHAe nopoiUKa 
cna6o->KenToro i^BeTa. 

TeMnepaTypa nnaBneHMfl: 127 129°C. 

Rf/Si0 2 . EE/Hep 1:1/0,2 

MS/DCI/ 414 /M + HI 

c) 

2-H-5yTnn-3-//2-Kap6oKCM-3-xjiop-6eH3o/b/Tno4)e 
H-6-nn/MeTnn/-3H-MMMAa3o/ 4,5-b/nnpnAHH 

. 117 Mr /0.28 MMonb/ CoeAMHeHUfl M3 
npMMepa 4 b/ bboaht bo B3anMOAe^CTBne no 
cnocooy, yKa3aHHOMy b npMMepe 1h. nonynaiOT 
107 Mr u,eneBoro coeAHHeHfm b BMAe nopoiuxa 
6enoro u,BeTa. 

TeMnepaTypa nnaBneHkm: > 260°C 

Rf/Si0 2> EE/CH 3 OH2:1/0,3 

MS /FAB/ 400 /M + HI 

npuMep 5 

2-H-ByTnn-3-//3-Kap6oKcn-2-4)eHHJi-MMMAa3o/ 
1 ,2-a/nnpMAMH-7 

wnZ-MeTMn-SH-uMMAasoM^-b/nMpuAHH 
a) 

2-n-ByTMn-3-//3-3TOKCMKap6oHnn-2-cf)eHHji-MMHA 
a3o/1 ,2/-a/ 

nnpMAHH-7-Mn/MeTMn/-3H-MMHAa30/4 l 5-b/nMpMAn 

H 

Ueneaoe coeAMHeHne nonyMarcrr cornacHO 
cnoco6y, yKa3aHH0My b npuMepe 4b, /M3 



coeAMHeHUM npMMepoB 2C n 4a/. 
MS /DCI/ 454 /M + HI 
bl 

2-H-5yTM/i-3-//3-Kap6oKCM-2-(|3eHMji-MMHAa3o/1,2 
-a/nnpnAHH-7-nn/ 
5 MeTnn/-3H-MMHAa3o/4,5-b/nnpMAMH 

l_leneBoe coeAMHeHHe nonywaiOT cornacHO 
cnoco6y, yKa3aHHOMy b npuMepe 1h, /U3 
coeAMHeHMq npMMepa 5a/. 

MS /FAB/ 426 /M + HI 
1Q llpviMep 6 

2-H-5yTMXi-3-//3-Kap6oKCn-2-43eHnn-HMMAa3o/ 
1 l 2-a/nnpMMMAMH-7-nji/-MeTMn/-3H-nMMAa3o/4,5- 
b/nnpnAHH 

a) 

2-H-EyTnn-3-//3-3TOKCMKap6oHMJi-2-ct)eHMn-MMHA 
15 a30/1 ,2-nnnpMMAHH-7-vi/i/MeTMn-3H-MMMAa30/4,5 
-b/nnpnAHH 

3to coeAHHeHi/ie nonynatOT M3 coeAHHeHUM 
npHMepoB 3b /m 4a/ no cnoco6y npMMepa 4b/. 

MS /DCI/ 455 /M + HI 

b) 

20 2-H-ByTnn-3-//3-Kap6oKcn-2-(})eHMJi-MMMAa30/1 ,2 
-a/nnpMMMAHH-7- 

Mn/-MeTMJi/-3H-MMMAa3o/4,5-nnpnAHH 

UeneBoe coeAHHeHue nonynaioT m 
coeA^HeHun npuMepa 6a cornacHO peaKi^nn 
B3anMOAeMCTBHfl, onucaHHOM b npuMepe 1h. 
25 MS /FAB/ 427 /M + HI 

npHMep 7. 

2-H-ByTMJi-3>/2-/4-MeTnn4)eHMji/-3-/1H-TeTpa 
3on-5-nn/-MMHAa3o/4,5-b/ 
nnpMAMHnn/-3H-MMMAa3o/4,5-b/nnpnAHH 

30 a > 

2- 4-MeTMJi-4)eHnn/-MMMAa3o/4,5-a/nnpnAHH 

8,6 r (91,4 MMonb) 2-AMHHonnpnAMHa m 7,7 
r (45,7 Morib) xnopMe™n-n-Tonnni<eTOHa 
/nonyMeHHoro cornacHO Chem.lett. 1990, 
1125-1128/ nepeMeiUMBaiOT b TeneHne 45 mmh 
35 npn TeMnepaType 130°C. nocne 3Toro 

peaKUjUOHHblM paCTBOp pa36aBJlflK)T C nOMOLL^bK) 

CH 2 CI 2 , npoMbiBajOT boaom m HacbiineHHbiM 
pacTBOpOM NaCI, BbicytunBaiOT HaA MgS04 h 
KOHi4eHTpMpyK)T. XpoMaTorpacf)nfl Ha 
4Q Si0 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 
i^e/ieBoro coeAHHeHnn. 

TeMnepaTypa hnaB/ieHnq: 142 144°C 

Rf/SiCV. EE/Hep 1:1/0,2 

MS (DCI) 209 M + HI 

bl 

45 3-<PopMMn-2-/4-MeTMn-4>eHMJT/nMHAa30/4,5-a/nvi 

PMAMH. 

21 mji /0,27 Morib/ flMO b 60 mji 
CH 2 CI 2 npn 0°C CMeniUBaiOT c 3,6 mji POCI 3 , 
peaKi^noHHbiw pacTBOp noMetuMBaioT b TeneHne 

50 30 MUHyT npw KOMHaTHoK TeMnepaType, m npn 
0 °C npMKanbiBaioT pacTBOp 6,8 r /32,7 MMonb/ 
coeAHHenufl M3 npMMepa 7a/ coeAHHeHUR H3 
npuMepa 7a/. Mepe3 2 h nepeMeujusaHnw npn 
60 oq ocymecTBJiflKrr KOHi^eHTpupOBaHne, 
ocTaTOK CMeujMBafOT c pacTBopoM 20 r NaOH b 

55 200 mji H 2 0, nepeMeninBaiOT b TeMeHne 1 h npn 
TeMnepaType KuneHMs c o6paTHbiM 

XOJlOAVIJlbHMKOM M OTCaCblBafOT ocaAOK, 

BbinaBiunPi nocne oxjia>KAeHHfl Ha neA^HOM 
6aHe. nepeKpucTannnsaL^nyi H3 aTanona AaeT 
qq 5,5 r i^eneBoro coeAHHeHwq. 

TeMnepaTypa nnaBJieHun: 168-171 °C 

Rf/Si02, EE/Hep 8:2/ 0.4 

MS /DCI/ 237/ M + HI 

c) 

3- OKCHMHHO-2-/4-MeTnn-ct)eHmi/-nMMAa30/4 > 5-a/ 

nHpMAHH 



2 r/8,47 MMOJib/ CoeAMHeHna npuMepa 7b/ b 
30 MJi MeiaHona cMeuiMBaioT c pacTBopoM 883 
Mr rwApoKcmiaMMH ruflpoxnopufla w 1 ,04 u 
ai^eTaia Haipufl b 65 Mn BOAbi. PeaKLjMOHHbifi 
pacTBop nepeMeiuMBajoT b Te^eHi/ie 5 h npM 
komhsthom TeMnepaType w 1 h npn TeMnepaType 
KuneHMfl c o6paTHbiM xonoAH/ibHMKOM. MeTanon 
yAanflKDT b poTai4MOHHOM wcnapuTene, saTeM 
pa36aBDflK)T boaom, m BbinaBLUMM nocne 
ox/iaxAeHMS ocaAOK oTcacbiBaKvr. nocne 
BbicywuBaHHH HaA P 2O5 b BbicoKOM BaKyyMe 
nonyMajOT 2,04 r i^eneBpro coeAHHeHWH. 
TeMnepaTypa nnaBneHMfl: 202-206 °C 

Rf/Si0 2 , EE/Hep 1:1/0,3 

MS /DCI/ 252 /M + H/ 

d/ 

/3-UnaH0-2-/4-MeTnn-4)eHMXi/nMHAa30/4,5-a/niip 

MAMH 

2.1 r /9,0 MMorib/ CoeAHHeHM« 1/13 npMMepa 
7c/ npn oxna>KAeHMn xibAOM bhocht nopqn«M m 
npn nepeMeiuMBaHMn b 45 Mn TMOHkinxnopwAa, w 
peaKL^MOHHbi^ pacTBop nepeMeujuBaKDT b 
TeneHne 45 mmh npn KOMHaTHotf TeMnepaType. 
TuoHnnxnopuA AsaxAbt oTroHHJOT H3 Tanyona, 
ocTaTOK o6pa6aTbiBajoT EE, EE pacTBop 

npOMblB3K)T HaCbllAeHHbIM paCTBOpOM 

Na 2 C0 3 m Hacbiu^eHHbiM pacTBopoM NaCI, 
BbicyiuMBatoT HaA MgS0 4 m KOHi^eHTpupyioT. 
nepeKpncTannn3amnq m AHM3onponMnoBoro 
acfwpa /EE AaeT 1,9 r L^exieBoro coeAMHeHMfl. 

TeMnepaTypa nnaBneHMs: 133 144 °C. 

Rf /Si0 2 , EE/Hep 1 1/ 0,2 

MS /DCI/ 234 /M + Hi 

e) 

2-/4-5poMMeTmi-4)eHi4ji/-3-i4MaHO-nMMAa30/4 1 5-a 
/nupnAHH 

nonyneHne 3Toro coeAMHeHMH 
ocyiAecTBrifleTCH no cnoco6y, yKa3aHHOMy b 
npniwepe 1e. H3 1,7 r coeAMHeHMH M3 npMMepa 
76 nonynajoT 1,73 r i^eneBoro coeAHHeHnq. 

TeMnepaTypa anaBneHi/m: 182 186 °C. 

Rf/Si0 2l EE/Hep 1:1 0,2 

MS/SCI/ 312/314/M + H/ 

V 

2-H-EyTnn-3-/3-L;naHO-2-/4-MeTMn4)eHMn/-MMMAa 
30/4, 5-a/ nnpMAMHnn/-3H 
m m nAa30/4 , 5- b/n n pn ah h 

L(ejieBoe coeAMHeHMe nonyMaioT M3 
coeAMHeHMM npMMepoB 4a n 7e /b cootb6tctbmm 
co cnoco6oM, yKa3aHHbiM b npMMepe 4b/. 

Ms /DC!/ 407 /M + HI 

g/ 

2-H-5yTnn-3-/2-/4-MeTMJic{)eHnn/-3-/1H-TeTpa30Ji- 

5-nn/MMMAa3o/4,5-a/ 

nnpnAMHnn//-3H-HMMAa3o/4,5-b/nMpMAMH 

210 Mn /0,51 MMonb/ CoeAMHeHMH M3 
npMMepa 7f/ nepeMeninBaiOT b5mji Tonyona c 
308 Mr TpMMeTnnunHHa3HAa b reneHMe 3 ah npn 
TeMnepaType KuneHna c o6paTHbiM 
xonoAnribHMKOM. PeaxL^OHHbitf pacTBop 
pa36aBnqK)T 4 mji scfwpa m nocne AoSasneHMeM 
7 Mn HacbimeHHoro pacTBopa KF \a 0,2 Mn 
pacTBopa HBF 4 /50%/-Horo nepeMewMBaioT b 
TeneHne 2 ah npu KOMHaTHOM TeMnepaType. 
Pa36aBnflK>T nocpeACTBOM EE, cJwnbTpyiOT, 
oTAen^KDT opraHnnecKyK) c£a3y cfcMnbTpaTa, 
npoMbiBaKDT c noMOLAbHD H 2 0 m HacbiiAeHHoro 
pacTBopa NaCI BbicyujusaioT HaA Na 2 S0 4 n 
KOHi^eHTpMpyioT. XpoMaTorpacfwH Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 AaeT 110 Mr 
i4eneBoro coeAHHeHMfl. 

MS /FAB/ 450 /M + H/. 

npwMep 8. 



2-H-5yTun-1 -/2-/4-MeTnn4>eHnn/-3-/1 H-TeTpa 
3on-5-nn/- 

HMMAa30/4,5-a/nnpMAMHMri/-1H-6eH3HMMAa3on-7 
-Kap6oHOBafl KMcnoTa 

a) MeTHnoBbiC^ scfwp 

5 2-/N-/H-neHTaHOMJi/-3-L4naHO-2-/4-MeTksn4)eHMn/n 
MMAa30-/4,5-a/nnpMAHHi4n/-aMMHo-3-HHTpo-6eH3 

OMHOM KMCnOTbl 

3to coeA^HeHne nonynatoT M3 coeAHHeHUM, 
yKasaHHbix b npMMepax 1 d n 7e/, b 
1Q cooTBeTCTBUM co cnoco6oM, npuBeAeHHbiM B 
npMMepe 1f/. npu stom M3 730 Mr/2,34 MMonb/ 
coeAHHeHMR us npuMepa 7e/ h 655 Mr /2,34 
MMonb/ coeAMHeHMW us npMMepa 1d/ nonynaioT 
988 Mr LteneBoro coeAHHeHkifl. 

TeMnepaTypa nnaBneHMn: 128 131 ^C 
15 Rf/SI02, EE/Hep 8:2/ 0,3 

MS/DCI/512/M + H/ 

b/ MeTHnoBbifi sc|)Mp 

2-H-6yTnn-1-/3-i^naHO-2-/4-MeTnn0eHVin/-HMHAa3 
o/4,5-a/nnpMAHHvin/-1H-6eH3MMHAa3on-7-Kap6oH 

OBOfi KUCnOTbl 

20 L(eneBoe coeAHHeHMe nonyMaioT M3 
coeAnneHnq npMMepa 8a/ cornacHO cnoco6y, 
yKa3aHHOMy b npMMepe 1g/. 

Rf/SiOz. CH 2 CI 2 /CH 3 OH 95:5/ 0,2 

MS/DCI/464 /C + HI 

25 C/ MeTHnOBblM 3(flMp 

2-H-6yTnn-1 -/2-/4-MeTnn4)eHMn/-3-1 H-TeTpa3on- 
5-nn/MMMAa30/4,4-a/ 

nnpnAHHnnA1 H-6eH3HMMAa3on-7 Kap6oHOBOM 

KUCnOTbl 

157 Mr /0.34 MMonb/ CoeAMHeHnq M3 
30 npMMepa 8b/ bboa«t bo B3anMOAeficTBwe no 
cnoco6y, yKasaHHOMy b npuMepy 7g/; nonyMaioT 
88 Mr LteneBoro coeAMHeHnfl. 

TeMnepaTypa nnaBneHnq: 120-155 °C 
Rf/Si02, CH 2 CI 2 /CH 2 OH 8:2/ 0,3 
MS/FAB/ 507 M + H/ 
35 61 

2-H-6yTnn-1-/2-/4-MeTnnct)eHt4n/3-/H-TeTpa3on-5- 
nn/-MMMAa30 

/4,5-a/nnpMAHHnn/-1H-6eH3MMMAa3on-7-Kap6oHO 
Ba« KucnoTa 

40 L4eneBoe coeAHHeHMe nonyManDT H3 
coeA^HeHMq npuMepa 8b no cnocoGy, 
npuBeAeHHOMy b npuMepe 1h/. 

Rf/Si0 2 CH 2 CI/CH 3 OH/CH 3 COOH/H 2 0 
20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + H/ 

npuMep 9 

45 5,7-flnMeTnn-2-3TMn-3-/2-Kap6oKcn-3-xnop-6 
eH3o/b/TMo4)eH-6-Mn/-MeTMn/3H-HMMAa30/4 1 5-b/n 

UPM AM H 

a/ 

5,7-flMMeTnn-2-3Tnn-3-//3-xnop-2-MeTOKCHKap6o 
Hnn-6eH3o/b/ 

50 

■ TMoc^eH-e-nn/MeTMn/SH-nMHAasoM.S-b/nnpnAHH 

500 Mr /2,8 MMonb/ 

5J-P l UMeT\An-2-9TMn-3H-v\MiAf} t a3or\!4 1 5-bf 
nupnAMHa/MSBecTHoro M3 EP-A 400 974/ B 
aTM0ccf)epe aproHa b 10 Mn a6c. flM<J> 

55 CMeujMBatOT co 165 Mr NaH /50%-Hbiw/; k 
peaKUMOHHOMy pacTBOpy nepe3 30 mmh 
nepeMeujMBaHnq, AoCaBnaioT 900 Mr /2,8 
MMonb/ coeAHHeHMfl M3 npMMepa 4b/, m b 
Te^eHne 2 ^ nepeMeujMBaKDT npu KOMHaTHofi 
TeMneparype. PeaKi^HOHHbiM pacTBop 

60 cMeujMBatOT c boaom, 3KCTparwpy»oT 
nocpeACTBOM EE, o6"beAHHeHHbie EE-3KCTpaKTbi 

npOMblBaiOT BO AO ft M HaCbllAeHHbIM paCTBOpOM 

NaCI, BbicywuBaioT HaA MgS0 4 m 
KOHqeHTpupyioT. XpoMaTorpac{)Mfl Ha SIO 2 c 
noMombio EE/CH 3 OH 15:1 f\aeT 700 Mr 
LteneBoro coeAMHeHMfl. 

-13- 



O 



Rf/SI0 2 . EE/CH 3 15:1/ 0,3 
MS/DCI/ 414 /M + HI 
bl 

5,7-flMMeTnn-2-3TMji-3-//2-Kap6oKCM-3-xjiop-6eH3 
o/b/Tno4)eH-6-wi-MeTnn/-3H-nMMAa3o/4,5-b/nvipM 

680 Mr /1.64 mmohU CoeflUHeHkin M3 
npMMepa 9a npespamaiOT comacHo cnoco6y, 
yKaaaHHOMy b npuMepe 1L. nonynaioT 570 Mr 
L^eneeoro coeAHHeHMq. 

MS /DCt/ 400 /M + HI 

npMMep 10 

5,7-flMMeTHJi-2-3Tnn-3-//3-Kap6oKCM-2-4)eHM/i 
-MMMfla3o/1 ,2-aV 

nMpMAMH-7-M/i/MeTiin/-3H-MMiifla3o/4,5-b/nMpMAM 

H 

a7 

5,7-flMMeTMJi-2-3Tnn-3-//3-3TOKcnKap6oHHJi-2-4>e 

HM/l-HMMAaSO 

/1,2-a/-nMpAMH-7-nn/MeTMn/-3H-MMHAa3o/4,5-b/n 
npnAHH 

nonyMeHne stcto coeAHHeHMfl 
ocyuiecTBTifleTCfl aHajion/MHO yKa3aHHOMy b 
npuMepe 9a, m 

5, 7-AHMeTnn-2-3TM/i-3 H-u MUAaso 
/4,5-b/nnpHA^Ha nojiynaeTCH comacHo EP-A 
400 974/ u coeAWHeHi/m H3 npuMepa 2c/. 143 280 
Mr /0,78 MMOJib/ coeA^HeHMfl H3 npuMepa 2c/ 
nonysajOT 160 Mr u,eneBoro cogamughma. 

Rf/Si0 2 , EE / 0,2 

MS/FAB/ 454 /M + HI. 

b/ 

5,7-flMMeTmi-2-3Tnn-3-//3-Kap6oKCH-2-c{)eHMji-MM 
MAaso/1 ,2- a/ 

nnpMAHH-7-nn/MeTnn/-3H-MMMAa3o/4 > 5-b/nnpviAH 

H 

L4eneBoe coeAHHeHne nonynaioT m 
coeAMHeHMfl m npuMepa 10b/ no cnoco6y, 
yKa3aHHOMy b npMMepe 1U. 

MS /FAB/ 426 /M + HI 

npuMep 1 1 

5,7-jr4nMeTnn-2-3Twn-3-//2-/4-MeTMnct}eHMri/-3 
-/1 H-TeTpa3on-5-nn/nMMAa3o/ 
4,5-a/nnpMAHHnn/-3H-HMMAa30/4,5-b/nnpMAHH 

al 

5 > 7-flMMeTMn-2-3TMn-3-/3-L\naHO-2-/4-MeTnn0eH 

HJl/HMMAa30/ 

4 > 5-a/nnpMAMHMn/-3H-MMMAa30/4,5-b/nnpMAHH 
l4eneBoe coeAM HeHwe nojiynaic-T m 

SJ-AWMeTM/i^-STun-SH-uMMAasoM.S-b/nupMAMH 

al no/iynaeTCfl comacHo EP-A 400 974/ u 

coeAMHeHun H3 npMMepa lei 
MS/DCI/ 407 /M + HI 
bl 

5,7-flMMeTMn-2-3Tnn-3-//2-/4-MeTmi4)eHMn/-3-/1H 

TeTpa3on-5-nn/MMMAa3o/4,5-a/nvipMAMHMn/-3H-n 
MHAa30/4 , 5- b/rni pviAMH 

UeneBoe coeAMHeHne nonyMaioT ms 
coeAKHeHUH M3 npuMepa 11a/ comacHo 
cnoco6y, yKa3aHHOMy b npuMepe 7g/. 

MS/FAB/ 450 /M + HI. 

ilpuMep 12 

3-//2'-AMMH03TMn4)eHMn/Kap6oHMnaMMHOcyn 
b4>0Hn^-6n4)eHnn-4-nn/-MeTnn/-5 1 7-AHMeTMn-2- 
3Tnn-3H-MMMAa3o/4,5-b/nnpnAHH 

a) Cy/ib4)OHaMMAo6poM6eH30Ji 

51,6 r (0,3 MOJib) 0-BpOMaHMJiMHa b 
aTMOCCf)epe aproHa AooaBaBJiflioyT k pacTBopy, 
cocToameMy m 100 mji KOHi^eHTpupoBaHHOM HCI 
m 30 mji neA^How yiccycHOfi KucnoTbi; npw 
TeMnepaType 10°C npMKanbiBaK)T pacTBop 22,4r 

HMTpMTa B 30 MJI BOAbl, M peaKL^MOHHWM paCTBOp 

nepeMeujMBaHDT b TeneHMe 60 mmh npn -5°C. 
rionyMeHHbiM pacTBop npuKanbiBaioT k 
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Hacbiu^eHHOMy S0 2 pacTBopy 7 r CuCI 2 x 2H 2 0 
m 0,5 r CuCI b 300 mji neAHHofi yKcycHOfi 
KucnoTbi, CMecb nepe3 60 mmh nepeMeujMBaHMH 
npn KOMHaTHotf TeMnepaType BbiJiHBajcr b 
CMecb, cocTOfliAyio H3 JibAa/BOAw, SKCTparwpyioT 

3C{)MpOM, 3CpHpHbie SKCTpaKTbl npOMblBatOT 

Hacbiu^eHHbiM pacTBOpOM NaHCC>3 u boaom, 
BbicyujuBaKDT HaA MgS04 h KOHL^eHTpupytOT. 
no/iyneHHoe cynb4>opwnxjiopMAHoe 
coeAHHeHwe b KonviMecTBe 67,8 r b 500 mji 
aueTOHa, npn cocnaxAeHwi, cMeiunBaioT c 300 
mji KOHi^eHTpMpOBaHHoro aMMnaKa. (locne 
yAaneHun au,eTOHa nonyneHHyK) cycneH3Hfo 
pa36aBJi«K)T boaoCi, BbiAejiMBUJuecfl KpucTajuiw 
oejioro u,BeTa OTcacbiBajOT, npoMbiBatoT H 2 O t m 
BbicyuuMBaKDT b bwcokom BaKyyMe. L4ejieBoe 
coeAMHeHne 6e3 AaJibHefiwefi omhctkw 
ncnojib3yK)T b cjieAyKDLMeM peaKqHM. 
bl 

2-N,N-AwMeTnnaMHHo4)opMnncyjib(t>OHaMHAo6p 
OM6eH3on 

0,236 Monb CoeAHHeHna M3 npuMepa 12a b 
150 mji a6c. flM0> c 40 mji 
N.N-AHMTujictopMaMMAflMMeTMnaueTajia 
nepeMeLunBajoT b TeneHne 2 h npn komh3Thom 
TeMnepaType. PeaKquoHHbiM pacTBop BbinwBaiOT 
b 200 md 5%-Horo pacTBopa NaHS04 co JibAOM 
/1: 1/, BbinaBiunCi ocaAQK OTcacbiBaKDT, 
npOMbiBawT H 2 m BbicytunBaioT b BaKyyMe. 
nojiynajOT 67 r LjeneBoro coeAMHeHMs. 

Rf/SiC^, EE/Hep 1:1/0,1 

MS/DCI/ 291 /M + N/ 

c/ 

4 , -MeTMJi-6w(})eHMJi-2-N 1 N-AMMeTMnaMHHOc{)OpM 
nncynb0OHaMHA 

K 1 1 r /37,9 MMOJib/ coeAHHeHHfl M3 npuMepa 
12b, 1 r Tpnct)eHMjict)occt)HHa, 8 r Na 2 C0 3 b 150 
mji Tonyona m 40 mji H 2 0 Ao6aBJi«K)T, b 
aTMocc})epe aproHa, CHa^iajia 420 Mr 
Pd/OAC/ 2 , a 3aTeM 5,66 r 41,9 MMOJib 

/TOJlMJl6opOHOBOCl KUCJlOTbl B 100 MJI STaHOJia. 

Tenepb KunyiTflT b TeneHne 4 m, 3aTeM 
KOHi^eHTpupyiOT u 06pa6aTbiBaK)T 500 mji -EE m 
500 mji H 2 0. 06pa3yK)i4HMC« ocaAOK 
oTcfMJibTpoBbiBatoT, m xapaKTepn3yKDT KaK 
i^ejieBoe coeAMHeHMe. EE-c()a3y OTAeji^ioT, 
BbicyujMBaioT HaA Na 2 SC>4, n KOHi^eHTpupyfOT. 
XpoMaTorpac})Mfl Ha Si0 2 c noMOLAbto EE AaeT 
AanbHetfwee KOJinnecTBo i^ejieaoro 
coeAHHeHMfl; 

06uj,hm BbJXOA: 7,6 r 

Rf/Si02, EE/Hep 1:1/ 0,2 

MS /DCI/ 303 /M + HI. 

61 

4 , -5pOMMeTnn6nc})eHHJi-2-N,N-AMMeTMJiaMMHO-c() 

OpM M JlCyJl b(|X)Ha M ha 

UeneBoe coeAHHeHHe nojiynaHDT M3 
coeAnneHMfl 1 2 c /no cnoco6y npuMepa 1 k/. f~lpi/i 
3TOM H3 3,8 r /1 3,5 MMOJib/ coeAHHeHM^ 12 c 
nonyMaeTca 1,2 r i^ejieBoro coeAMHeHMFi. 

Rf/SiC^, EE/Hep 2:1/0,2 

MS/DCI/ 381 /383/ M + HI 

el 

5,7-AMMeTMn-3-//2 , -N,N-A^MeT^naMMHo4)opMiinc 

ynbct)OHaAo6ncpeHMji-4-MJi 

/-MeTnn/-2-3Tnn-3H-MMHAa30-4:5-o/nnpnAHH 

l^eneBoe coeAHHeHHe nonyMaioT m 
coeAMHeHMS npuMepa 12d n 

5,7-AHMeTMJl-2-3TMJl-3H-MMMAa30/4,5-0/nMpMAMH 

a no cnoco6y npMMepa 9a. M3 3,2 r coeAHHeHMw 
12d nonysajoT 1,1 r t^eneBoro coeAHHeHwa; 

Rf/SiOj, EE/CH 3 10:1/0,2 

MS/FAB/: 476 /M + HI 
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f/ 

/5,7-flMMeTMJi-2-3Tnn-3-//2 , -cynb0OHaMHflo6nc}5e 
Hnxi-4-nn/MeTnn/ 3H-MMMfla3o/4,5-b/nnpnflHH 

0,6 r /1 ,26 MMorib/ CoeAHHeHUfl M3 npniviepa 
12e /KunflTflT/ c o6paTHbiM xonofln/ibHMKOM b 20 
mji 3TaHona c 10 Mn KOHu,eHTpnpoBaHHoro 
pacTBopa HCI b TeneHne 45 muh. Otshoh 
yAanaioT b BaKyyMe, HePiTpa/inayioT 
nocpeflCTBOM Hacbim,eHHoro NaHC03, c 
noMOinbio pacTBopa NaHS04 ycTaHaBnuBaioT 
pH npn6nn3MTejibHO 5-6 m 3KCTparnpyioT 
nocpeACTBOM EE. EE-c>a3y BbicywHBaioT 
/Na 2 S0 4 n KOHL^eHTpupyiOT, npvmeM nonynaioT 
380 Mr ueneBoro coeAMHeHUfl. 

RF/Si0 2 , EE/Hep 5:1/ 0,5 

MS/FAB/: 421 /M + HI. 

g/ 

5,7-flMMGTMn-2-3TMn-3-//2'-3TOKCHKap60HMnaMMH 

ocynbcf)OHkiJi6MctieHMJi-4-kiny-MeTMJi/-3H-HMMAa3 
o/4,5-b/nnpnAHH 

0,52 r/1,2 MMonb/ CoeAMHeHi/m M3 npuMepa 
12 f h 340 Mr K2CO3 b aTM0ccf)epe aprona b 10 
Mn 6e3BOAHoro flMcfc BMecre 266 Mr /2,4 MMOiib/ 
STunoBoro scjwpa xnopMypaBbWHotf KucnoTbi 
KMn^TflT c o6paTHbiM xonoAnribHUKOM b TeneHwe 

3 M. flOCJie OXJia>KAeHMH AO KOMHaTHOH 

TeMnepaiypbi cMeujHBaioT c 10%-HbiM 
pacTBopoM NaHS0 4l SKCTparnpyioT c noMOL^bio 
EE m opraHnnecKyio <pa3y Bbicy muBaioT - HaA 
MgS04. KoHi^eHTpupoBaHMe m xpoMaTorpacjDkm 
Ha Si02 c noMombK) EE KaK aniosHTa Raei 250 
Mr u,eneBoro coeAMHeHMfl. 

Rf/Si0 2l EE7 0,2 

MS/ FAB/ 493 /M + H/ 

h/ 

3-//2'-AMHH03TMnc|DeHnn/Kap6oHn/iaMMHOcynb4)o 
Hnn-6nc(DeHMn-4- 

MJi/MeTMn//-5,7-AMMeTnn-2-3Tnn-3H-MMMAa3o/4 I 5 
-b/nnpnAHH 

80 Mr/0,16.MMorib/ CoeAwneHUfl H3 npuMepa 
12g m 50 mkji cf»eHn/i3TmiaMHHa KwnflTHT c 
o6paTHbiM xonoAnnbHUKOM b 5 mji aoc. Tonyona 
b aTMoccfeepe aproHa b TeMeHne 1,5 m. nocne 
KOHL^eHTpupoBaHMfl n xpoMaTorpacfwu Ha 
Si0 2 nocpeACTBOM EE/CH3OH 10: 1 nonynaKrr 
70 Mr L^aneBoro coeAHHeHMfl, nocne cyujKn 
BbiMOpa>KHBaHHGM, b bua© aMopcf>Horo 
nopowKa, 

Rf/Si0 2) EE/CH 2 OH 10:1/ 0,4 

MS/ FAB/ 568 /M + HI 

npMMep13 

3-//2'-/AMHHOMeTMni^MKnoreKcmi/-Kap6oHHJia 
MMHOcyjib($OHM/i-6kict)eHiin-4-Mri/-MeTMri/-5 ) 7-Ai4 
MeTMn-2-3TMn-3H-MMHAa3o/4,5-b/nkipMAHH 

l_leneBoe coeAHHeHne nonynaioT cornacHO 
cnoco6y npuMepa 12h 1/13 coeAHHeHi/m m 
npuMepa 12g n u,nKnoreKcnnMe™naMHHa; 
nonynaioT m 80 Mr /0.16 MMO/ib) coeAHHeHua m 
npuMepa 12 g/ 90 Mr u,eneBoro coeAnneHHH 
nocne cyiiJKM BbiMopa>KHBaHneM b buas 
aMopcfcmoro TsepAoro BemecTBa. 

Rf/Si0 2 , EE 0,3 

MS/FAB/ 560 /M + HI 

ripuMep 14 

3-//2VflwMe™nnMnaMUHo/Kap6oHkinaMWHOcy 
ribcf>OHnji-6kict)eHnri-4-Mn/-MeTMJi/ 
/5 J 7-AHMeTMJi-2-3TM/i-3H-MMMAa3o/4 ( 5-b/nnpviAH 

H 

UeneBoe coeAHHeHHe nonynaKrr cornacHO 
cnoco6y npuMepa 12h ms coeAHHeHna m 
npuMepa 12g/ m L^KnoreKcunMeTuinaMviHa; 
nonyMaKDT m 80 Mr /0.16 MMonb/ coeAMHeHMfl M3 
npuMepa 12g 90 Mr u,eneBoro coeAMHeHwa 
nocne cyiUKM BbiMopaawBaHHeM b bha© 
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aMop^Horo TBepfloro BeniecTBa. 
Rf/SiC^, EE/ 0,3 
MS/FAB/ 560 /M + HI 
TlpuMep 14 

3-//2'-/flMMeTnnrinjiaMHHo/Kap6oHnriaMMHOcy 
nb0oHMn-6wc})eHMji-4-Mri/-5 1 7-AMMeTviri-2-3TMn-3 
H-MMMAa3o//4,5-b/nnpnAMH 

L|eneBoe coeAHHeHne nonyqaKDT cornacHO 
cnoco6y npuMepa 12h H3 coeAHHeHHH npuMepa 
12g w AwannunaMkiHa. nonynaioT 60 Mr 
i^eneBoro coeAUHeHMfl U3 80 Mr/0,16 
MMorib/coeAWHeHUfl npuMepa 12g) b bma© 
aMop(J)Horo TBepAoro semecTBa. 

Rf/SiOz, EE/CH3OH 10:1/0,2 

MS/FAB/ 544 /M + HI 

npMMep 15. 

3-//2VN, 

N-flnannnnoKcw Ka p6bHnn-aMH Hocyn bcfcoH nn-6n 

cjDeHuiri-4-Mri/MeTkiri/-5,7-A^MeTiiji-2-3TMn-3H-MMM 

Aa30/4,5-b/nnpnAHH 

100 Mr /0.23 MMO/ib/ CoeAHHeHMH M3 
npuMepa 12f /b 10 mji a6c. flM<J> b aTMOccf)epe 
aproHa c 66 Mr /0.46 MMOJib/ K2CO3 n 57 Mr 
(0,47 MMOJib) ajiJinriOBoro 3cf)npa 
xnopMypaBbUHOM KMcnoTbi KunflTflT b TeneHne 
45 muh. nocne KOHi^eHTpupoBaHUfl. o6pa6oTKn 
EE, npoMbiBKM EE-cf)a3bi nocpeACTBOM 10%-ro 
pacTBopa Na 2 HS0 4) BbicyuunBaHnw /MgSOV n 
xpoMaTorpacpnn Ha Si0 2 nocpeACTBOM EE 
nony^aioT 70 Mr LjeneBoro coeAHHeHna nocne 

CyiiJKM BblMOpa>KMBaHMeM. 

Rf/Si02, EE/ 0,6 
MS/FAB/ 589 /M + HI 
npMMep 1 6 
3-//2VN, 

N-fln6eH3MnoKCMKap6oHnn/aMMHOcynb4)OHMn-6M 

4)eHnn-4-nn/-5,7-AHMeTnn-2-3Tnn-3H-nMWAa3o/4 

,5-b/nnpnAMH 

3ro coeAMHeHne nonynaiOT cornacHO 
cnoco6y npuMepa 15 M3 coeAnneHMfi npuMepa 
12f n 6eH3nnoBoro 3cf)npa xnopMypaBbUHOM 
KMcnoTbi. H3 100 Mr /0.23 MMonb/ coeAHHeHnw 
12f/ nonynawT 70 Mr ueneaoro coeAMHeHUfl. 

Rf /Si02. EE/ 0,2 

MS/FAB/ 689 /M + HI 

ripuMep 17 

3-//2-/l4nKnoreKCMnMeTOKCMKap6oHnn/aMMH0 
cynbcpOHun 

-^\A^)eH]Anl-A-v\nl-5J-p,v\Mej\An-2-3TVin-^MV\a3oIA, 
5-b/nnpMAMH 

L4eneaoe coeAHHeHne nonynafOT H3 
coeAHHennfl npuMepa 12f m 
L^nKnorexcunMeTunoBoro 3cf)Mpa 
xnopMypaBbMHoPi KMcnoTbi no cnoco6y npuMepa 
15, npuMeM aMUfl n acpup ncnonb3yK)T OAHaKO b 

3KBMM0nf?pH0M COOTHOLUeHMM. 

Rf/SiC^; MeTnn-TpeT.-6yTnnoBbiM 30np/ 0,2 
MS/FAB/, 561 /M + HI 
flpMMep 18 

5,7-MeTMn-2-3Tnn-3-//2'-3TMnoKCMKap6oHnn/a 
MHHOcynb4)OHMn-6M(t)eHMn-4-Mn/MeTMn/-3H-MMH 
a3o/4,5-b/nnpMAMH 

UeneBoe coeAMHeHne nonyMaioT M3 
coeA^HeHMfl npuMepa 12 n 3TnnoBoro scfjupa 
xnopMypaBbUHOM KucnoTbi no cnoco6y npuMepa 
17. 

Rf/Si02, EE/ 0,2 
MS/FBA/ 493 /M + HI 
ripuMep 19 

2-H-5yTMn-1-//2'-3TOKCMKap6oHMnaMMHOcynb 
4)OHnn-6nct)eHwin-4-nn/MeTMn-1H-6eH3HMMa3on- 
7-Kap6oHOBaa KucnoTa 

a/ MeTunoBbiPi ac^np 

2-/N-/H-neHTaHonn/-2'-N,N-AHMeTnnaMMHo4)opM 
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njicynbc}xDHaMMflo-6ncpeH nn-4 -mi/ 

MeTW/l//aMMHO-3-HMTpO-6eH30fiHOM KHCJIOTbl 

7,9 r /28,2 MMOJib/ CoeflUHeHMfl H3 npuMepa 
1d nepeMeiiJMBafOT c 10,7 r /28,2 mmojW 
coeAMHeHnw M3 npMMepa 12 d m 11,7 r /84,6 
MMOJib/ K 2 C0 3 B 200 Mil aoc. flMO b TeweHHe 
24 m npvi KOMHaTHO^ TeMnepaType. nocjie oioro 
KOHL|eHTpi4pytoT Aocyxa, ocTaTOK o6pa6aTbiBaKDT 
EE, EE-pacTBop tpvukaw npoMUBaioT c 
noMou^bio H 2 0, 1 pa3 pacTBopOM 
KHSO4 /25%-hwm/ OAHOKpaTHO Hacbiu^eHHbiM 
pacTBopOM NaHC03 m oamh pa3 HacbiineHHbiM 
pacTBopoM NaCI, BbicyuiwBaJOT HaA MgS0 4 m 

KOHLjeHTpupyiOT. MaCJlflHHCTblft OCTaTOK AaeT 

nocjie KpucTannnsai^MM us EE/ 
AMM3onponnnoBbiM 3<£np, 7,9 i^eneBoro 
coeA^HeHUfl. XpoMaiorpacfiMfl 
KOHi4eHrpnpoBaHHoro MaTOHHoro pacTBopa Ha 
Si02 c noMombK) H-renTaH /EE (2/3) AaeT euje 
2,54 r i^e/ieBoro coeflMHeHUfl. 

TeMnepaTypa nnaB/ieHUji: 148 152°C. 

Rf/Si02. H-renTaH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + HI 

b/ MeTMJlOBblH 3Cf)Mp 

2-/N-/H-neHTaHOnn/-//2'-N,N-AMMeTnnaMMHo4)op 
MMncynbcpoHaMHAO-6McpeHnn-4-Mn/ 

MeTHn/aMHHO/-3-aMMHO-6eH30MHOM KHCJIOTbl 

10,4 r /17.9 MMonb/ CoeAHHeHMfl M3 npMMepa 
19a rnApnpy>OT b 800 mji MeTaHona b TeneHne 3 
h b npucyTCTBi/in HMKe/ifl PeHefl. KaTann3aTop 

OTCtJHJlbTpOBblBaJOT, <$HJlbTpaT KOHl^BHTpupyiOT 

Aocyxa, ocTaTOK BbicyujHBaioT b bwcokom 
BaKyyMe. nojiynajOT 9,9 r i^eneBoro coeAHHeHMH 
b BMAe aMopct>HOM neHbi. 

Rf /Si0 2 . CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + HI 

cl MermioBbiM acpup 

2-H-6yTnn-1-//2 , -cynbc{)OHaMMAo6nc})eHMn-4-nri/M 
eTnn/-1 H-6eH3MMMAa3on -7-Kap6oHOBOH 

KHCJIOTbl 

9,8 r/17,8 MMO/ib/ CoeAHHeHMH H3 npnMepa 
19h nepeMeiUMBaioT b 180 mji MeTaHona c 90 mji 

KOHljeHTpUpOBaHHOtf COJlflHOH KHCJIOTbl B 

TeneHne 3 h npn TeMnepaType KnneHHfl c 
o6paTHWM xonoAnnbHMKOM. PacTBopnTenb 
BbinapHBaKDT, b ocTaBoieMCJi pacTBOpe 
ycTaHaB/iMBaiOT c noMOw,bio 6H pacTBopa NaOH 
pH npn6/iH3MTe/ibHO 5-6, BOAHbifi pacTBop 
Tpn)KAbi 3KCTpampyK)T nocpeACTBOM CH2CI2, 
o6"beAMHeHHbie opraHMHecKne cf>a3bi 
npoMbiBatOT HacbimeHHbiM pacTBopoM NaCI h 
BbicyiunBaioT HaA MgS0 4 . nepeKpMCTSLnnn3aL^MR 
H3 EE AaeT 8,1 6 r L^eneBoro coeAMHeHMH b bma© 
KpucTannoB 6enoro u,BeTa. 

TeMnepaTypa nnaB/ieHMp: 192 195°C 

Rf/Si0 2l EE/h rerrraH 8:2/ 0,38 

MS/FAB/ 478 /M + HI 

A/ibTepnaTMBHo i^eneBoe coeAHHeHne 
nonynaioT TaioKe H3 coeAHHeHHH npuMepa 19a 
no 3tom cnoco6y. ripn stom nony^awT M3 100 Mr 
/0,19 MMonb/ coeAnneHMfl H3 19a 60 Mr 
Lienesoro coeAMHeHMJi. 

d/ MeTHJlOBblH 3Cf>Mp 

2 - H-6y t h ji - 1 -//2 -ah m eTH jia m h h ocf)o p m mji cyn h<po 
HaMMAO-6n4)eHnn-4-Mn/MeTMn/-1H-6eH3MMMa3on 

-7-Kap60HOBOM KHCJIOTbl 

150 Mr /0.18 MMonb/ CoeAMHeHMH m 
npuMepa 19b b aTMOccfcepe aproHa b 10 mji 
CMecH M3onponaHon /EE/ /1:1/ c 10 mji 
HacbiuneHHoro HCl EE-pacTBOpa ocTaBJiaioT 

CTOflTb B TeMeHMe HOMM npH KOMHaTHOPi 

TeMnepaType. KoHqeHTpupyjoT, oct3tok 
06pa6aTbiBaK)T CH 2 CI 2l CH 2 Cl2-o>a3y 



npOMblB3K)T HaCbHJJ,eHHblM paCTBODOM 

Na 2CO3 boaom h HacbiiAeHHbiM pacTBopoM 
NaCI m BbicywMBaiOT Ha MgS0 4 . 
KoHueHTpvipoBaHvie h cyaiKa b bwcokom BaKyyMe 
5 AaeT 138 Mr LjeneBoro coeAHHeHUfl b BHAe 
aMopc})HOM neHbi 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 

MS /FAB/ 533 /M + H/ 

e/ MeTunoBbiM 3C()np 

2-n-6yTnn-1-//2 , -3TOKCMKap6oHMjiaMMHocyrib430H 
10 nji6n4>eHMJi-4-MJi/-1 H-6eH3MMna3on-7-Kap6oHOB 

OM KHCJIOTbl 

3,25 r /6.81 MMonb/ CoeAHHeHnq H3 npuMepa 
19 c m 1 70 mji /1 ,36 MMOJifl/ DMAP b 12 mji a6c. 
nkipMAHHa b aTMOcct)epe aproHa npH 0°C 
CMeiiJMBaHDT c 1,53 r /13.6 MMonb/ TpeT. 
15 -6yTnnaTa Kann« m qepe3 10 mhh 
nepeMeiuHBaHUfl npH tow we TeMnepaType 

CMeLUktB3K)T C 0,65 MJI /6.81 MMOJib/ 3TMJ10BOrO 
3Cf)Mpa XJlOpMypaBbHHOM KHCJIOTbl. 

riepeMeiuMBajoT b TeneHvie hohm npvi KOMHaTHOM 
20 TeMnepaType. nocjie 3Toro b pacTBope npw 
oxna)KAeHMn jibAQM ycTaHaBJiHBaioT KMcnyio 
peaKUMK) c noMombio 25% -ro pacTBopa 
KHSO 4 h MHoroKpaTHoro sKCTpampyKDT c 
noMoiAbvo EE. 06"beAMHeHHbie opraHMHecKMe 
$a3bi npoMbiBaioT HacbiiAeHHbiM pacTBopOM 
25 NaCI, BbicyiUMBaiOT HaA MgS0 4 h 
KOHi^eHTpwpyiOT. XpoMaTorpacf)Mn Ha 
SiO 2 nocpeACTBOM 

CH 2CI2/CH3OH/NH3 9:1:0,1/ AaeT 1,8 r 
qeneBoro coeAHHeHMn b BMAe aMopcf)HOM neHbi. 
30 Rf/Si02; CH 2 CI 2 / CH3OH/CH3COOH 9:1:0,2/ 

0,71 

MS /FAB/ 550 /M + H/ 

f/ 

2-N-EyTMJl-1-//2 , -3TOKCMKap60HHJiaMMHOCyjlbC}DOH 

MJi-6Mct)eHkiJi-4-MJi/MeTviji/-1H-6eH3viMMkiAa30Ji-7- 
35 Kap6oHOBaa KMcnoTa 

nonyneHHe L^eneBoro coeAHHeHMn m 
coeAHHeHHfl npuMepa 19e ocyiAecTBnfieTCfl no 
cnoco6y, yKa3aHHOMy b npviMepe 1h. 

Rf/Si02, CH 2 CI 2 /CH 3 OH/CH 3 COOH 9:1:0,2/ 

40 °' 64 

MS /FAB/ 536 /M + HI 

npMMep 20 

2-H-ByTMJi-1-//2 , -H-nponnJiaMHHOKap5oHnnaM 
kiHocyjib<t)OHMJi-6MCt>eHMn-4-viJi/MeTMn/-1H-6eH3n 
MHAa30Ji-7-Kap6oHOBa« KHcnoTa 

45 a/ MeTHJIOBblCl SCjDMp 

2-H-6yTHJi-1-//2'-H-nponmiaMMHOKap6oHMJiaMMHO 
cyjib(t>OHMJi-6nct)eHMn-4-MJi/ 

MeTHJl/-1 H-6eH3MMHa30n-7-Kap60HOBOV1 KHCJIOTbl 
100 Mr /0.21 MMOJib/ CoeAMHeHMfl M3 

npuMepa 19 c b 8 mji a6c. ai^eTOHa c 90 Mr 

50 /0,6 MMOJib/ K 2 C0 3 B 24 MKJl /0.25 MMOJib/ 

H-nponmiHsoi^MaHaTa b TeneHMe 2 h KkinjiTWT c 

06paTHWM XOJlOAHJlbHMKOM. flOCJie OXJia)KAeHHfl 

b pacTBOpe b pe3yjibTaTe Ao6asjieHM« 2 NHCI 
ycTaHaBJiMBaiOT pH npnonn3HTejibHo 1, h 
MHoroKpaTHO 3KCTparnpyKDT nocpeACTBOM 
CH 2CI2. 06*beAMHeHHbie opraHHHecKMe 4>a3bi 

npOMblBaiOT OAHH pa3 C nOMOLUbK) H2O M oahh 

pa3 HacbimeHHbiM pacTBopoM NaCI, 
BbicyuunBaK)T HaA MgS0 4 m KOHi^eHTpuipyjoT. 
riepeKpMCTajiJiMsaL^Hfl M3 EE AaeT 107 Mr 
60 i^eneBoro coeAHHeHMfl. 

TeMnepaTypa nnaBneHup: 150-152 °C. 

Rf/SiC^; CH2CI2/CH3OH/NH3 9:1:0,2/ 0,24 

MS /FAB/ 563 /M + HI. 

bl 

2-H-ByTMr)-1-//2-n-nponnnaMHHOKap6oHMJiaMviHO 
cyjib4>OHMn-6M4)eHMri/-4-Mn/MeTHJi/-1H-6eH3MMn 
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Aa3on-7-Kap6oHOBaq KucnoTa 

LleneBoe coe^MHeHne nonynaioT H3 
coeAHHeHun H3 npuMepa 20a no cnoco6y, 
yKa3aHHOMy b npuMepe 1h. M3 38 Mr /0.07 
MMorib/ coeAMHeHMfl npuMepa 20 a no/iyMawT 30 
Mr i^eneBoro coeftUHeum b BMfle aMopcpHotf 
neHbi. 

Rf /Si0 2 , CH 2 Cl 2 /CH 3 OH/CH3COOH 9:1:0,2/ 

0,2 

MS /FAB/ 549 /M + HI 
npHMep 21 

2-H-ByTMn-1-//2'-M3onponnnaMHHOKap6oHnna 
MMHocy/ib4>oHMji-6Mc{)eH^/i-4-MJi/MeTiiri/-1H-6eH3 
MMMAa30Ji-7-Kap6oHOBan KucnoTa 

206 Mr /0.38 MMO/ib/ CoeAHHeHwa M3 
npuMepa 19e b 50 Mn Tonyona bboaht bo 
B3anMOflewcTBne c 5 mji n3onponi/maMUHa b 
TeMeHue 8 h b asTOKfiaBe npn TeMnepaType 
80 °C. PeaKi4H0HHbiM pacTBop KOHi^eHTpupyfOT, a 
odaTOK xpoMaTorpacjDnpyfOT Ha Si0 2 c 
noMOiAbio CH 2 CI 2 /CH 3 OH/ 95:5/. nonynajoT 38 
Mr i^eneBoro coeAHHeHMfl b sua© aMopcpHofi 
neHbi. 

Rf/Si0 2 , CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + HI 
FlpuMep 22 

2-H-5yTmi-1-//2 , -a/innJiaMMHOKap6oHMJiaMMH 
ocyfibc{)OHi4n-6uictDeHtir]-4-iiri/-MeTMn/-1H-6eH3MM 
na3on-7-Kap6oHOBafl KMcncra 

a7 MeTWJiOBbitf 3<$up 

2-H-6yTMn-1-//2 , -annMJiaMMHOKap6oHMnaMMHOcy 
ribc|30Hnn-6Mo4)eHHJi-4-nji/-MeTMri-1H-6eH3MMMa 

30J1-7-Kap60HOBOM KMCJlOTbl 

!4eneBoe coeflUHeHne nonynaKDT 1/13 
coeAHHeHi^fl M3 npuMepa 19 c no cnoco6y 
npuMepa 20 a npn npuMeneHMH 
annnnn30L4naHaTa BMecTO 
H-nponnnM3oqnaHaTa. Us 150 Mr /0.31 MMonb/ 
coeAHHeHnq H3 npuMepa 19c nonynaior 136 Mr 
i^eneBoro coeAHHeHMP. 

TeMnepaTypa nnaBneHun; 142 145 °C. 

Rf/Si0 2 , CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,19 

MS/FAB /561/ M + H/ 

bl 

2-H-5yTnn-1-//2 , -an/iMnaMMHOKap6oHMJiaMMHOcy 

nbcpoHnn-6nct)eHnn-4-Mn/ 

mgtmji-1 H-6eH3MMMAa3on-7-Kap6oHOBan 

KucnoTa 

nonyneHvie 3Toro coeAWHeHWH 
ocyu^ecrBnneTCfl no cnoco6y npMMepa 1h n U3 
123 Mr /0.22 MMorib/ coeAHHeHu* us 22 a 
nonynaioT 73 Mr i^enesoro coeAMHeHna. 
TeMnepaTypa nnaBneHmi: 220 °C 
Rf/Si0 2 , CH 2 CI 2 /CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,35 

MS /FAB/ 547 /M + HI 
ripuiMep 23 

2-H-5yTMn-1-//2'-3TnnaMMHOKap6oHM/iaMHHoc 
yn bcf»OHnn-4-nn/-MeTMn/- 1 H-6eH3n m nAason-7-Ka 
p6oHOBaw KucnoTa 

a/ MeTunoBbiM acf)Mp 

2-n-6yTmi-1-//2'-3TMnaMHHOKap6oHMnaMMHocy/ib 
cf)OHMn-6ncpeHMJi-4-Mri/ 
-MeTnn/-1H-6eH3HMMAa3on-7-Kap6oHOBOM 

KUCflOTbl 

UeneBoe coeA^HeHne nonynaiOT U3 
coeAHHeHi/ifl, yxasaHHoro b npuMepe 19c, nyieM 
B3anMOAeMCTBM^ c 3Tnnn30i^naHaTOM no 
cnocooy npuMepa 20 a. 

TeMnepaTypa nnaBneHua: 182°C. 

Rf/Si0 2l CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + HI 

bl 
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2-H-6yTnn-1-//2 , -3TMnaMHHOKap6oHnnaMMHocynb 
ct»OHnn-6n(})eHMn-4-Mn/MeTnn/-1H-6eH3HMMAa30 
n-7-Kap6oHOBaa KucnoTa 

3to coeAHHeHne nonyManDT H3 coeAHHeHMfl 
H3 npuMepa 23 a no cnoco6y, npuBeAeHHOMy b 
npuMepe 1h. 

TeMnepaTypa nnaBneHwa: > 220°C 

Rf/SiC^, CH 2 Cl2/CH 3 COOH 9:1:0,2/ 0,35 

MS/FAB/ 535 /M + HI 

npuMep 24 

2-n-ByTMn-1-//2 , -qMKnonponnnMeTHJiaMMHOKa 
p6oHnnaMHHOcyribc})OHMn 
>6n4)eHnn-4-nn/MeTnn-1H-6eH3HMMAa3on-7-Kap 
6ohob3r Kucnora 

a/ MeTunoBbM actwp 

2-n-6yTHJi-1-//2'-L^MKnonponnnMeTiinaMHHOKap6o 
h una m m Hocyn bc|DOH nn 

-6nct)eHnn-4-nn/MeTnn-1H-6eH3^MMAa3on-7-Kap 

OOHOBOW KUCJlOTbl 

139 tm /0,29 MMonb/ CoeAHHeHHfl m 
npuMepa 19c/ b aTMOcefcepe aproHa b 2 mh a6c. 
/^MCO c 35 Mr /0.88 MMonb/ K3MenbHeHHoro b 
nopoujOK NaCH n 67 Mr /0.32 MMonb/ 
2,2,2-Tpnxnopo-N-i4MKnonponnnMeTnn-aL|eTaMM 
Aa /nonyneHHoro M3 i^nKnonponnxiMeTunaMUHa w 
Tpnxnopai4eTnnxnopMAa/nepeMeiiJMBaK)T b 
reMeHne 30 mmh npn 80°C. PeaKi^MOHHbiM 
pacTBop BbinnBaKDT Ha neA, noAKWcfmtc-T c 
noMOLi^bio 2h HCI m BbinaBiuuM ocaAOK 
OTcacbiBaioT. Ilocne nepeKpncTannn3aL^MH M3 
EE nonynaKJT 69 Mr ueneBoro coeflMHeHMH. 

TeMnepaTypa nnaBJieHwa: 158-161 °C 

Rf/SiC>2. H-renTaH/EE/ 2:8/ 0,23 

MS /FAB/ 575 /M + HI 

bl 

2-n-ByTnn-1-//2 , -4MKnonponnnMeTnnaMMHOKap6o 
HnnaMHHocynb0OHnn 

-6nc|)eHnn-4-M/i/MeTMji-1 H-6eH3WMMAa3on-7-Kap 

6oHosayi KucnoTa 

IJeneBoe coeAHHeHne nonynaKDT M3 

coeA^HeHUR npuMepa 24 a no cnoco6y, 

yK33aHHOMy b npkiMepe 1h. 

TeMnepaTypa nnaBneHMfl: 234 236 °C 
Rf/Si02, CH^I^CHsOH/CHsCOOH 9:1:0,2/ 

0,28 

MS /FAB/ 561 /M + HI. 
flpuMep 25 

2-H-ByTHJi-3-//2'-3TOKCMKap6oHnnaMMHOcynb 
4)OHnn-6n4)eHMn-4-Mri/MeTkin-3H-MMMAa30-/4,5-b 
/ /5,4-b/-nnpMAMH 

a/ 2-H-ByTnn-3-//2'-N, 
N-AWMeTMnaMMHo4)opMnncynb($OHaMMAO 
-6n4)eHMn-4-nn/MeTnn/-3H-HMMAa30-/4,5-b/ 
/5,4-b/-nnpnAHH 

MeneBoe coeAHHeHne nonyMaiOT M3 
coeAMHeHUM, yKa3aHHbix b npuMepax 4 a n 12 d 
no cnoco6y, onucaHHOMy b npuMepe 4 b. 
O^ncTKa ocyi^ecTBnfieTCfl nyTeM 
xpoMaTorpa<})MH Ha Si0 2 c noMOLi^bio EE/CH 3 OH 
20:1 KaK pacTBopnTena m KpMCTannM3aunn w3 
EE/A^n3onponnnoBoro 3c)Dnpa. TeMneparypa 
nnaBneHnq: 205-211 °C. 

Rf/Si0 2 , EE/CH 3 OH 20:1/ 0,15 

MS /FAB/ 476 /M + HI 

bl 

2-H-ByTM^-3-//2'-cy/ib4)OHaMHAo6nc|DeHMn-4-nn/M 
eTnn-3H-HMi4Aa30- /4,5-b/ / /5,4-b/-nnpnAHH 

3to coeAHHeHne nonynafOT H3 coeAMHeHna 
npuMepa 25 a no cnoco6y npuMepa 19 c n 
xpoMaTorpacfcuefi Ha SiC^ c noMoiAbio 
EE/CH 3 OH 20:1 KaK pacTBopMTenn. 

Rf/SiC^, EE/Ch^OH 20:1/0,39 

MS /FAB/ 421 /M + HI 
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cl 2-H-5yTMn-3-//2' 
-aTOKcwca p6oH uncyn t>cJx)H wn-6nc})eHnn-4 -ml 
MeTnn-3H-MMMfla3o/4,5-b/ / /5,4-b/ nnpi*AHH 

1 r /2,38 MMonb/ CoeflMHeHnji M3 nprnwepa 
25b/ b aTMOcc{)epe aprona b 25 win a6c. 
flMMeTOKCMSTaHa c 1 r 3KTWBnpoB3HHoro /cyiUKa 
b BbicoKOM BaKyywie npn 150°C 3 m/ 
MoneKynflpHoro cma 4 ° ( 0,66 r K 2 C0 3 n 232 

A 

mkji 3TnnoBoro sctwpa xnopMypaBbMHofi 

KUCnOTbl KMnflTflT C 06paTHblM XOnOflUflbHMKOM b 

TeseHne 6 h. nocne oxna>KAeHkm CMewnBaK)T co 
100 mji 10%-ro pacTBopa KH2PO4/PH 
npn6nu3HTenbHO 4/, Tpn^qw sKCTparupyioT c 
noMou^bio EE, o6"beflHHeHHbie EE SKCTpaxTbi 
BbicyiunBaioT HaA Na 2 S0 4 u KOHi^eHTpupyioT. 
XpoMaTorpacf)Mfl Ha Si0 2 /EE/CH 3 OH 20:1/ flaeT 
0,5 r i^eneBoro coeAHHeHKH. 

TeMnepaTypa nnaBneHHfl: 172°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,3 

MS/FAB/ 493 /M + HI 

npMMep 26 

2-H-5yTMn-3-//2 , -n3onponnnaMMHOKap6oHHJia 

MUHOCy/lbCjDOHUn 

-6nct)eHMri-4-MJi/MeTMri/-3H-HMMAa3o/4 1 5-b/ / 
/5,4-b/nnpnAHH 

LleneBoe coeflMHeHne nonynaiOT U3 100 Mr 
/0,2 MMorib/ coeflUHeHun H3 npuMepa 25 c nocne 

KUnflHeHKH 06paTHblM XOnOAWlbHHKOM B 

TeMeHne 3 h c 209 mkti /2,44 MMO/ib/ 
M3onponn/iaMHHa b 5 ivin Tonyona, 
KOHi^eHTpupoBaHMfl h xpoMaTorpa<£wn Ha 
SiO 2 (EE) c bnxoaom 45 Mr. 

TeMnepaTypa nnaBneHwa: 113-114°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,36 

Ms /FAB/ 506 /M + HI 

npHMep 27 

2-H-ByTHJi-3-//2'-axinnjiaMMHOKap6oHMncynb 
c})OHnn-6n4)eHMji-4-Mn-/MeTMn-3H-MMHAa3o/4,5-b 
/ / /5,4-b/nnpnAMH 

L[eneBoe coeAHHeHMe nonyMaioT nyTeM 
B3anMOAetiCTBHfl coeAMHeHMfl, npuMepa 25 b/ c 
ajiJinjinsoi^naHaTOM aHanornMHO cnoco6y, 
onucaHHOMy b npuMepe 20 a. 

TeMnepaTypa nnaBneHkm: 121 °C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,26 

MS/FAB/ 504 /M + HI 

npuMep 28 

2-H-5yTMn-3-[/2 , -H-nponnnaMMHOKap6oHMnaM 
MHOcyjib4)OHm-6wcf)eHMri-4-iiri/-MeTiiri]-3H-MMMA 
a30-/4,5-b/ / /5,4-b/ nupnAMH 

150 Mr /0,3 MMonb/ coeAHHeHUfl npuMepa 
25c/ B 5 mji Tonyona c 295 mkti /3,6 MMorib/ 
H-nponnnaMMHa Kkinm-flT c o6paTHbiM 
xonoAMribHUKOM b TeseHHe 3 m. 

OcymecTBJiflK)T KOHi^eHTpupoBaHne m 
OCT3TOK noABeprajOT xpoMaTorpacf)nn Ha 
SiO 2 /EE/. nony^a^T 90 Mr Ljenesoro 
coeAMHeHMfl. 

TeMnepaTypa nnaBneHum: 137 138°C. 

Rf/Si0 2 , EE/ 0,2 

MS /FAB/ 506/ M + HI 

npMMep 29 

2-H-ByTnn-3-//2 , -6eH3vinoKCMKap6oHMJiaMMHO 
cy/ibc{xDHHTi-6ncJ)eHMn-4 -nn/MeTnn-3 H-nMMAa3on 
-/4,5-b/ / /5,4-b/ nupnAHH 

L(eneBoe coeAMHeHne nonynaioT m 
coeAHHeHwa H3 npuMepa 25 b n 6eH3unoBoro 
acfiupa xnopMypaBbMHoCi KwcnoTbi no cnoco6y, 
onucaHHOMy b npMMepe 25 c. 

TeMnepaTypa nnaBneHun: 85 °C 

Rf/Si0 2 , EE/CH3OH 20:1 0,29 

MS /FAB/ 555 /M + HI 
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npviMep 30 

2-3THJi-7-MeTnn-3-//2 , -H-nponnnaMHHOKap6o 
HMJiawiiHOCJiybctx3HtiJi-6Mct)eHMn-4-viJi/MeTMji-viM 
MAa30-/4 , 5-b/n m pmam h 

al 

2-3Tnn-7-MeTnn-3H-MMMAa3o/4 l 5-b/nnpviAMH 

10 r /65,3 MMorib/ 

2-AMMHO-4-MeTMn-3-HHTponnpMAMHa 
noABepraiOT rHAPMDOBaHMK) b 40 mji 
TeTparwApocpypaHa u 40 m/i MeTaHona b 
npucyTCTBMM HMKenn PaHea. KaTanw3aTop 
OTcfDHJibTpoBbiBaioT, pacTsopwTenb yAanaioT, 

OCTaTOK CMeUJUBatOT C 3T3HOflbHblM p3CTBODOM 

HCI m ocaAHBUunCicn 

2,3-AMaMMHO-4-MeTMn-nMpviAMH-rMApoxjiopnA 
oTcacbiBajoT. 7 r 3Toro rwApoxnopHAa 
pacTBop«HDT b 57 r nonncf>oco>opHofi KnonoTbi 
/M3 28,5 r P 2 O s m 28,5 r H3PO4 /85-hom//, 

CMeiiJUBaKJT C 1 ,26 MJI npOnHOHOBOft KUICnOTbl H 

pacTBOp nepeMeoiHBaioT b Te46Hne 2 h npn 
TeMnepaType 100°C. nocne oxna>KAeHHfl 
BbinnBaiOT a neAflHyio BOAy, noAiMenannBaiOT b 
pe3ynbTaTe Ao6aBKM Na 2 C03 m MHoroKpaTHo 
3KCTparvipyK)T c noMoi^bio EE. 06-beAnneHHbie 
EE-(j)a3bi npoMbiBaioT HacbiiAeHHbiM pacTBopoM 
NaCI BbicyujMBaioT HaA Na 2 S0 4) 
KOHueHTpupyiOT m OCTaTOK xpoMaTorpacjDnpyiOT 
Ha Si0 2 /EE/ CH3OH 5:1/. nonynaiOT 4,2 r 
i^eneBoro coeAMHeHnq. 

Rf/Si02, EE/CH3 5:1/ 0,4 

MS /DO/ 162 /M + HI 

bl 

S-^'-N^-AMMeTMnaMUHoc^opMiincynbc^OHaMHA 
0-6nct>eHnn-4-nn/MeTnn/-2-3Tnn-7-MeTnn-MMMAa 
3o/4,5-b/nnpMAHH 

3,1 r/19,26 MMonb/ CoeAMHeHkm M3 npuMepa 
30 a m 9,15 r /19,26 MMonb/ coeAMHeHHfl M3 
npuMepa 12 d /75%-Hbifi/ b 200. Mn a6c. flMd> b 
npucyTCTBHn 2,6 r /19.6 MMonb/ 
K 2 C0 3 nepeMeiuMBaioT b Tenenne homh npn 
KOMHaTHOM TeMnepaType. PacTBopnTenb saTeM 
yAanaiOT, OCTaTOK o6pa6aTbiBaK)T CH 2 C! 2 , 
CH 2 CI 2 pacTBOp npoMbiBaioT soppi*, 
BbicyiunBaioT HaA Na 2 S0 4 n KOHi^eHTpupyioT. 
XpoMaTorpacfjuyi na SiO 2 /EE/ CH3OH /20:1/ 
AaeT 2,8 r i^eneBoro coeAnneHnq. TeMnepaTypa 
nnaBneHMfl: 168 170°C. 

Rf/EE/CH 3 OH 20:1/ 0,13 

MS /FAB/ 462 /M + HI 

Cl 

2-3Tnn-7-MeTnn-3-//2'-cynbcfDOHaMHAo6n4)eHMn- 
4-nn/-MeTnri-MMViAa30 /4,5-b/nnpnAHH 

2,8 r /6.06 MMonb/ CoeAHHeHnw H3 npuMepa 
30b nepeBOAflT b qeneBoe coeAHHeHne (2,2 r) 
cornacHo cnoco6y, npuBeAeHHOMy b npuMepe 
19 c. 

TeMnepaTypa nnaBneHUfl: 21 1-212 °C 
Rf/Si02, EE/CP3OH/ 0,35 
MS /FAB/ 407 /M + HI 
bl 

2-3Tnn-7-MeTnn-3-[(2 , -H-nponMnaMMHOKap6oHnn 

aMMHocynbc{x)HMn6Mc{)eHMn-4-nn) 

-MeTnn-MMMAa30/4,5-b/nnpMAMH 

l_(eneBoe coeAHHeHne nonynaioT M3 
coeA^iHeHnfl npuMepa 30 c m 
H-nponmiM30i4naHaTa no cnoco6y npuMepa 20 a. 
Ms 70 Mr /0.172 MMonb/ coeAnneHnw 30 c 
nonynaioT 43 Mr L^eneBoro npoAyKTa. 

TeMnepaTypa nnasneHUfl: 21 5-220 °C 

Rf/Si0 2 , EE /CH3 20:1/ 0,36 

MS /FAB/ 492 /M + HI 

(IpuMep 31 

2-3Tnn-3-//2'-3TMnaMHHOKap6oHMnaMMHocy/i 
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b<$OHnn 

-6M0eHMn-4-Mn/MeTHJi-7-MeTM/i-HMMAa3o/4,5-b/n 

L(eneBoe coeAMHeHMe nonynaioT H3 
coeAHHeHUfl npniwepa 30 c n arn/inaounaHaTa 
no cnoco6y npwMepa 20 a. TeMnepaTypa 
nnaBneHua: 240 245°C 

Rf/Si0 2l EE/ 0,14 

MS /FAB/ 478 /M + HI 

npuMep 32 

S-Z^'-Annn/iaMUHOKapboHMriaMMHOcynbc^oHM 

n 

-6Mc|}eHMri-4-viJi/MeTMri/-2-3TMn-7-MeTMJi-HMHAa3 
0/4,5-b/nnpnAHH 

nonyneHne ue/ieBoro coeAHHeHHH 
ocymecTBnfliOT nyTeM peaKL^w B3anMOAetfCTBHH 
coeAUHem/m npMMepa 30c annwnn3om<iaHaTOM 
no cnoco6y npMMepa 20a. 

TeMnepaTypa nnaB/ieHMfl: 216 219°C 

Rf/Si0 2 , EE/ 0,13 

MS /SAB/ 490 /M + H/ 

ripniwep 33 

2-3Tnn-3-//2'-MeTOKCHKap6oHnnaMMHOcynbct) 
OHMJi-6n0eHnn-4-nn)MeTnn/-7-MeTnn-MMMAa3o/4 
,5-b/nnpnAHH 

100 Mr /0.245 MMOfib/ CoeAHHeHMfl M3 
npuMepa 30 c nepeMewMBaiOT c 171 Mr /1.24 

MMOflfl/ K 2 C °3> 62 MKn /0 . 62 MMOnb/ 

AHMe™nKap6oHaTa v\ 25 Mr DMAP b 10 mji 
AH3TM/ieHrnnKonbAHMeTMJiOBoro acfcwpa b 
TeneHi/ie 2 m npn TeMnepaType KwneHua c 

OGpaTHbIM XOflOA^bHMKOM. 3aTeM 

ocyu4ecTBn^K)T oTroHKy, ocTaTOK CMeiuHBaioT c 
pacTBopoM EE/KH2PO4 opraHnnecKyK) c})a3y 
OTAermK)T n ABa>KAbi npOMbiBaiOT pacTBopoM 
KH 2PO4 BbicyiunBaHne HaA Na2S04, 
KOHi^eHTpupoBaHne h xpoMaTorpac(DH5i Ha 
SiO 2 Aatcrr 44 Mr L^eneBoro coeAMHeHMfl. 

Rf/Si0 2 , EE/ 0,15 

MS/FAB/: 465 /M + H/. 

YKasaHHbie b Ta6nnL^e npuMepbi c£opMyribi Y 
nonynaiOT aHa/ion/iHHo npMBeASHHbiM b 
npuMepax 1 33 MeTOAHKaM M3 onucaHHbix 
CTpyKTypHbix 3/ieMeHTOB: 
R 




O 

II 



SO NHC-F 

Z C 



(PopMyna M3o6peTeHHfl: 

1 . l/lMHAa30-aHHennpoBaHHbie h 
reTepoi4MKnbi oc^etf c})opMynbi I 
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R | R 

L-A 

rAe X MOHOI^MKnHMeCKUM OCTaTOK c 4 

aTOMaMM b Konbi^e, b kotopom OAHa M3 CH-rpynn 
Mo>KeT 6biTb 3aMeHeHa Ha N; 
R 1 C>| C 7 -anKnn; 

R 2 n R 3 OAHHaKOBbie unw pasnnMHbie, 
BOAOpOA, Kap6oKcmi, C1 Ce-ajiKwn, 
C 1 C4-anKOKCHKap6oHnn; 

L C<\ C 3 -anKaHAHnn; 

A ocTaTOK 6ni^HKnnHecKoro reTepoi^MKna c 9 
aTOMaMM b xo/ibqe, coAepwaiAHfi 1 aTOM S m/im 
1 3 aTOMa N, 3aMemeHHbitf ocTaTKaMM R 4 u R 5 , 
Mnn 6Mcf)eHnnbHbiM OCTaTOK, 3aMeu^eHHbm 

OAHHaKOBblMH WW paSHblMH OCTaTK3MM R 4 M 

R 5 , npuneM A o6fl3aTenbHO 3aMemeH no 
MeHbiueM Mepe oahmm ocrraTKOM R 5 ; 

R 4 ranoreH, 2-TeTpa3onnn, -S02NH2, ijHaHo; 

R 5 BOAopoA, Ci C 4 -anKnn, 
anKOKCMKap6oHnn, Kap6oKCnn, 
-SO 2 -NHCONR 6 R 7 , -SO2-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2 , 

-SO 2 N=CHN(CH 3 ) 2 , 4)eHMn, MeTwncfreHun; 

R 6 , R 7 OAHHaKOBbie unw pa3nuHHbie, 
boaopoa, C| - C 4 - a/iKnn, 
C 3 Cs-uuKnoanKwi-Ci C4-anKnn, 

c£>eHun-C 1 C 4 -anKnn, C 2 - C 6 -anKeHnn hum 
R 6 u R 7 o6pa3yiOT BMecTe c HecyiAHM wx 
aTOMOM a30Ta reTepoapun, KOTopbiM Mo>KeT 

6btTb MaCTMHHO MJ1H nonHOCTbio ruApupoBaH, 

a TaioKe nx cf)H3Monon/NecKH coBMecTHMbie 
conn. 

2. Cnoco5 nonyMeHun coeAHHeHMfl cfcopMynbi 

I 



A 




L-A 



rAe paAUKanw npHHMMaioT 3HaHeHMR, 
50 onpeAeneHHbie Ana cjDopMyribi I n. 1, 
omnMaKDinnficfl TeM, mto coeAHHeHne cfeopMynbi 




R j R 

H 

rAe R 1 , R 2 , R 3 HMeK>T yKa3aHHbie 3HaHeHMA, 
a/iKM/iMpyfOT coeflMHeHMeM 0opMyribi II) 
U LA, 

rAe Am L MMeiOT yKa3aHHbie 3HaHeHnn; 
U oTu^ennneMayi rpynna, b cnynae 
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Heo6XOAHMOCTM BpeMGHHO BBefleHHbie 

3amnTHbie rpynnu, 

cHOBa OTineruinioT c BbifleneHneM LjeneBoro 
npoflyiaa b cbo6oahom bwa© b BMfle 



4)M3MonomHecKM npneMneivioCi co/im. 

3. CoeAHHeHne cf)opMynbi I no n. 1, 
npoflB/iflioi^ee aHTaroHMCTMMecKoe flewcTBue Ha 
peuenTopbi aHrnoTeH3MHa II. 
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